(l2)««PtS*ft«lc»r5^TaH**ifclllBlBJB 



(19) i»#*flWfiJT*r«®IS 

(43) SSS^PB 
2002 *f 11 £7 B (07.11.2002) 



PCT 



nun ii mi iiiiii iiiiiiiii ii iii 

(io) m&'&m$% 
WO 02/088089 Al 



(5i) mmmxm 7 : co7D 221/20, 

403/12, 413/12, 491/107, 491/30, A61K 31/438, 31/444, 
31/455, 31/497, A61P 3/04, 9/02, 13/02, 25/00, 25/04, 
25/18, 25/24, 25/28, 25/30, 29/00 



PCT/JP02/03878 
2002^4^18 B (18.04.2002) 



(21) 

(22) BKUHB: 

(25) m®ftmo)m$: 

(26) m&tomoms: 



(30) fiftJtx-*: 

^112001-121543 2001 ^4^19 B (19.04.2001) JP 

(71) ttBA<*B£BK±T0}fSnicoivQ: X*flai 

ft 5t&tt (BANYU PHARMACEUTICAL CO.,LTD.) 
[JP/JP]; T 103-8416 *JK»+*E H*«*Br2TB 

2f 3§ Tokyo (JP). 

(72) JSW#;*5«*:t/ 

(75) §&®%/&m\ (^miz-oi^xo)^): s&ft 

(SAGARA,Takeshi) [JP/JP]; f 300-2611 &$!^ O < 

arc 3 x*axtt£&tto < ifffx 



Bfrt Ibaraki (JP). #® 8 (ITOH,Satoru) [JP/JP]; t 
300-2611 0< If rfi 3§tfe JS£K 

K«cSC#ao < ffi£j?rrt Ibaraki (JP). ft 
(NAKASHIMA,Hiroshi) [JP/JP]; T300-2611 SUtUR O 

< if m 3 x*sxtt A«tto < ifw* 

Bf A Ibaraki (JP). &■ £t§ (GOTO,Yasuhiro) [JP/JP]; 
¥300-2611 £«S O < Ifrfi *£S 3 #* g£8 
3l1*a£ttO < If Bf ftflFf A Ibaraki (JP). ft* ttft 
(SHIMIZU,Atsushi) [JP/JP]; T 300-2611 O < 

if m 3 x*sx4*d&tto < if «x 

rWfl Ibaraki (JP). (IWASAWA,Yoshikazu) 
[JP/JP]; =i=300-261 1 ^fcfcft O < If ffi 3 ft 

*BK»a*ao < If W3£RFf A Ibaraki (JP). IE* HX 
(OKAMOTO,Osamu) [JP/JP]; T 300-261 1 £$£8 O < 
If m 3 SSSHttxCStto < If «KSr 
A Ibaraki (JP). 

(74) «a<Dft«#: **«aH*a*tt (BANYU PHAR- 
MACEUTICAL CO.,LTD.); T 103-8416 Satfl 
B#*§*0T2Tg 2#3-^Tokyo(JP). 

(81) ft £11 (Sty: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, 
NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, 



= (54) Title: SPIROPIPERIDINE DERIVATIVES, NOCICEPTIN RECEPTOR ANTAGONISTS CONTAINING THE SAME AS 
= THE ACTIVE INGREDIENT AND MEDICINAL COMPOSITIONS 



Ar— D 




[I] 



0\ 
00 

o 

00 
00 

© 

ri 



o 



(57) Abstract: Spiropiperidine derivatives typified by compounds represented by the general formula [I]: [I] wherein the ring A, D, 
R 1 , R 3a , R 3b , R 4 , R 5a , R 5b , R 6 , R 7 , R 8 , Ar, Y 1 , Y 2 , Y 3 , Y 4 , ml, n and x are each as defined in the description. These compounds have an 
antagonistic effect on the binding of nociceptin to a nociceptin receptor ORL1 at an extremely low concentration, which makes them 
useful as analgesics for cancer pain and diseases in associated with pain, antagonists to narcotic analgesic-tolerance, antagonists to 
narcotic analgesic-addiction or withdrawal syndrome, analgesic potentiators, antiobestics, brain function improving agents, remedies 
for Alzheimer' s disease, remedies for dementia, remedies for schizophrenia, remedies for degenerative neurodegenerative diseases, 
antidepressants, remedies for diabetes insipidus, remedies for polyuria and remedies for hypotension. 
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20 s> te^t-y^;^x;^*x;^7^ys^^^fe>n'5. 

ii7j^;wj^-j^j ti/m, *ji$-)i<mzmz{m7)i*)im 

wmji/Aj^ts/Sj tint, 7s;Sl:il3ii^7J^^^ 
*x;i/7$yg. -f yy^u;u75/s, ai^u;u75/», -y y/\*Mj;Krs 
rfii7;^;^j^-;w+ySj £LT«> &^E^t;:jiiifeM7;i/*;i/ 
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10 i»ii$nT^Tt)J:^ 0 

15 mtmmtLxft. mm, w& 

-j&iS [i] fc*^TAjRtUTtt. 3~6 MM<D%m&<D%%imxmm 

So 
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i/u>», ?7i>7*/v>m* eu^>st \£9i»n* eu5v>m, truy 

->^n^>SR, ^oW>I. i/^oM^^ v^a^>x>», > 
^n-MHr^St xtb*Dfc?D'JS>>8t T^'?^. t!n'Jy>g, tfnU 

10 R'ttflSlTl^) 0 

D D D D 

i I II 



HN— ' 




(4) (5) 
D 




(11) 





(13) 




(10) 



D 



(15) 



±fBA§l©&^T ! fc« 
1) 5*, 

15 2) LTS**^ *£*rrs»» 

(ip^, aT^^sAimicKs-r*) * 
fcuwast, antitsn. mz, mm (i) *«$n^>. 

20 [I] K&ttSR 1 ^ Ag©«£«tfTStt«©&*K ; f±KIS'&l< 
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»7;WP75yji, «7^*;mji^x;us> fflyj^MM+'/h'i, 
fi«7;^;^;i/*-^75/s. 7^^m^TS^$nT^T ! biwgit7;u 

5 y^~^a^&»S»j5^jilR$n*flltAS**rl/T^Tt>«k^ffi»7;i/ 
ft*, mill 0X«l~4O»^*-r. ml = O0tf, ASKteR'Ott 

10 y>JS^; ^^;P75/*, l^;P7S/*» n-^PtMl^yg, -fV^P 

yg, v (n-^ntr;w 7sy«, s?-ryyaif;w75/awso5?««7;^ 

^75 y« ; lfiWJ^-J«?0fi»7J^JWJ^ 
x;P£; ^^JUPaM^FS. if JWJ^+y FS§£Dfift7J^JkXJW 

15 *->HS; ^^;u^;i/*-;P75ys, x3\«a;i'*x;p75ys£©te»7;i' 

nx^Tfei:VWgiS7;W^^vS ; 7-fe^JP*+->X, x^;i/#;u#x;P;t- 
tv'ilCiiTJWMiH-iW+yl ; 7-fc h7S K£, x.?)ltUVtf~ 

20 ;P75/awoft»7;wi'*;i'#x;U75/*; ;*f;ug, x^;ux, n-y 
ptf;ps, -fy^D^ws, n-y^;u», -i*yy5 i ;uas*©«»7;wpat ; 

^ppy^MPS. i'DDifM, 7)U*u*?)lg;. 7J^nxf;i/S^o;\ 

t KD*'>^Dfcr;PW®7K»*&^ri/TVi*fiiR7JWi/a ; y^;u7 
25 sy*3\>HE> x^;P7sy>^s, -ry^phf^^yy^s^o^y^s 
»7^+;u7sys&WbTn*iS»7;WP»; ^y^75yy^;us> s> 
x^;u75 y y>^;us> sm y 7*p e;i/7$ y ^fM^o^®U7j^;k7 = 
y$^tltv^ift7WS; y^Mi^i^JM^;^ x^;i/*;u^n 
;m fjn^©ffl7j^jw;^- ;i/S£*r t x us fift7;i^;i/g£ 
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;i/S;^h*>>S, xh*->g£©&*ftl~3©7;i^**>'S; 2O0R 



AIR £ R 1 £ <DU^t>^ tVXs ft H b < «Tf3© fedO^WiStlS o 




10 -5c ] 

±Beffi^^©^^T?fc t fcO« : SL<«. «Jfi (1 6) - (2 2) , «J6 

(2 6) . mm (2 9) , mm o 2) , mm u o> (4 n 
stan, «ric»*b<tt«ie (1 6) , mm (2 2) , mm (29) rm® 
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(32) *«*$tsns. 

S&SBtt, -CONH-Xtt-NHCO-*£U #(I-CONH- (API 

5 BtiftKisfestt-f, (r) es> (s) bbb, xtt*n6oa-&#o^i"mr 

O-, -S-, -C (O) -Xtt- [C (R 2a ) (R 2b ) ] m2 -££T. m2 
10 tt, lXtt2Cft^t. 

*»Wlc*^Ttt, MSB £BlfcgD£A3&±TSV>fcl»ftL£ISH t .hfcE 

So 

R 2a E;tfR 2b teU #*E-XttftfcoT, K*ftl^3© 
15 7;Wl'«Xtt«*ftl~3©ADy>flS7;WHt**b, ^-iTAriCI 

R 2a ^t<«R 2b ©^-fn^-^<!:Ar±©^»t*n^ 
LiK&oT. (W) 
- (CH,) kl -Q- (CH 2 ) k2 - (W) 

[3+, Qtt, -0-, -S-Xtt-NH-£3cf. kL k2\tM- 

20 XttS&oT, 0Xttl~2©fift£S1\ fiU klSt;k2*Wl:0tfe 
S^tlJ&K ] T^SnaB&Sfc^fct/TfciK C©«^-jRS (W) T? 

ft#ftftR 2a X«R 2b £l/T«, 
25 • R 2a = H, R 2b = H> m2 = l, 

•R 2a = CH 3 , R 2b =H (^c^ttR 2b = CH 3 , R 2a = H) , m2 = l, 
•R 2a = CH 2 F, R 2b =H (^ttR 2b =CH 2 F, R 2a = H) , ra2 = L 
•R 2a = CF 3 , R 2b = H (l£WiR 2b = CF 3 , R 2a = H) , m2 = l, 
•R 2a = CH 3 , R 2b =CH 3 («R 2b = CH 3 , R 2a =CH 3 ) , m2=L 



WO 02/088089 PGT/JP02/03878 

23 

■R 2a = C 2 H 5 , R 2b = H (^^«R 2b = C 2 H 5 , R 2a = H) , m2=l, 
•R 2, = CH 3> R 2b = C 2 H 5 (^VittR 2b = CH 3 , R 2a =C 2 H s ) , m2 
= 1, $ifiM7ii2ti. 

5 (CfcoT, -USSS (W) T£<*tt3K&£*J&S"f3j StLTtt, KAr- 
D-) £LTTffi©*>©jW!l*3ft5. 





(46) ( 4? ) («) ( 49 ) 

oo° 09- och 

(50) (51) (52) 

W&gDtLTft£L<\$-0-. -S-, -C (O) -Xtt-C (R 2a ) 
10 (R 2b ) -*^J^$n (H©^;i/-^&ll«UlD 1 tV>'5) , <J;0ff3;L<te- 
C (O) -Xtt-C (R 2a ) (R 2b ) -*«J6»sn Cl©^-?£S&«D 2 

~ 3 ©7;p*;p*xttft** i ~ 3 oApy>ft7;Wr;pafe^«rs*n*. 

!MDi:LT^oifejifiL<tt-CH 2 -, -CH (CH 3 ) -, -CH 
15 (CH 2 F) -C (CH 3 ) (CH 3 ) -SWJtUtSnS. 

#EBtt4*tis^*nr, (r) e«, (s> km, xteznzoMGmi-rn 

20 «, «*«ga«3 (n = 0©«^) Xtt4 <n=l©8£) ©7^1/ >ST^ 

£ s nr v» s . z. © 7;^ i/ >s t> j ^ >*tw*#ttfpffl ©^tss^s 
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& i ~ 3 <D7 fr*frmx\mmw. i ~ 3 <D/\uy>ik7)v*)mt>w*2n%. 

X, R 3b «, R 58 tUotil:ftoT-CH 2 -, -CH 2 CH 2 -X«-CH 2 
CH 2 CH 2 -£MLT*>ckK jft, R 3b #R 3a £An#fe-?Tt>^U£*& 
K 

5 fcrt>Tfc R 3 a Rtf/XteR 3 b t LTTK^M^Xtt^^ft 1 - 3 07;WI/» 

• R 3a = H. R 3b =H, 

•R 3a =CH 3 . R 3b = H (Xte, R 3a = H, R 3b = CH 3 ) 

• R 3a =cH 3 , R 3b =cH 3 mmmnz>. 

10 R 4 £LT&, 7jc^ll^ AO^X ^lftl~3<D7;Wl/gXte 
i*3tft 1 ~ 3 <D/\ny>4k7)V*)mW\*2ti. ft£b< lZ7kmfc?X\*7 v 

ft i ~ 3 o7;wusxti^ft i ~ 3 (Dj\a^>it7)v^)vmf}m^n^. 

15 X, R^iR^T^oLiK&^T-CH,-, -CH 2 CH 2 -X«-CH 2 
CH 2 CH 2 -WLTfeiK X, R^R^tAn^froTt^l^fc 

U> R 5 a &t>VXttR 5 b <h LTte, 7K^II^X«^ft 1 ~ 3 <D7)l* 

20 • R 5a =H, R 5b =H, 

• R 5a =H, R Sb = CH 3 (XteR 5a =CH 3 , R 5b = H) , 

• R 5a =cH 3 , R 5b =cH 3 , wmmztiz. 

[I] l:*^TR 6 H ¥^)9>m<Dm*®f&?Z>&M<D8kMW^Z 
f&GLX&K), /\atr>m^Xim^l-S<D7)V^)V&^to xtt, OX 
25 tel~8©gft£g-f. x^0©if, R 6 0^Ol:«f^lTl^ 
ZtZ^T* R 6 <hUTff^b<tt, 7y?H/lH i T&3j&\ X«x=0Wm£ 
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-«!3S [I] I^^TR 7 tlTlt -0-Xtt-CH 2 -*«t^, £L< 

5 R 8 <hLTte, -0-, -CH 2 -Xtt-C (O) -fc^Tfr, X«R 7 

tR s tm^L£\Zfc?X-CH = CH-ZMf$.TZ<, fiU R 7 <hR 8 <!:#|p] 

ftflcWft R 7 fttf R 8 ©ffi^frl* tLX. 

• R 7 = 0, R 8 = CH 2 , 
10 • R 7 = 0, R 8 =CO, 

• R 7== CH 2 * R 8 = CH 2 % 

• R 7 = CH 2 , R 8 = 0. 

• R 7 = CH 2 , R 8 = CO, 

15 mz, R 7 = 0, R 8 = CH 2 #jt$t£tlSo 

-IKS [I] fcfc^TY 1 ^ -CR 9a -Xtt-N-£*U Y 2 te, -CR 9 
b -X«-N-£gU Y 3 &> -CR 9c -X«-N-£^U ^LTY 4 «-C 

Sdtfct&K ETF, I"r 9 a , R 9b , R 9c WR 9d $^ti6TR 9 <!:V^c:<i: 

20 

tkkss^, 7>;», ttflfK^, ^^s^ftmsn*. 

25 • Y 1 = Y 2 = Y 3 = Y 4 = CR 9 , 

• Y X = N, Y 2 = Y 3 = Y 4 = CR 9 , 
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. y 2 =.N, Y' = Y 3 = Y 4 = CR 9 , 

• Y 3 = N, yi = Y 2 = Y 4 = CR 9 > 

•Y 4 = N, Y» = y2 = Y 3 = CR'^«S$n, UfrT*% 
■ Y X = Y 2 = Y 3 = Y 4 = CH> 
5 • Y X = N, Y 2 = Y 3 = Y 4 = CH, 

• Y 2 = N, Y' = Y 3 = Y 4 = CH, 
. Y 3 = N, Y 1 = Y 2 = Y 4 = CH. 

. y 1 = Y 2 = Y 4 = CH < Y 3 = CF, 
. y 1 = Y 3 =Y 4 = CH, Y 2 = CF, 
10 •Y 1 = Y 2 = Y 4 =CH, Y 3 = C (CH 3 ) , 
. Y ' = Y 3 =Y 4 =CH, Y 2 = C (CH 3 ) . 

. y 2 = Y 3 = Y 4 = CH, Y X = C (CH 3 ) «U, #(CY 1 = Y 2 = Y 3 

=Y 4 =cmmmnz>. 
-tts [i] i^ntArtLm u&&*GLT^Th&^mm&xtm 

=? ; ->77S ; yy*WfrXW&ZnTKT%&KmL7)\,*fr**i/& ; 7S 

20 ^^^^n-&fi^S$WUT^T ! bJ;^m7JP*;US ; M^S^R 2a Xtt 
R 2b iV^L,«t(C^oT-^ (W) 
- (CH 2 ) kl -Q- (CH 2 ) k2 - (W) 

[jS*, Q«. -0-, -S-Xtt-NH-£«i\ kl, k2ttH- 

XimoT, 0Xttl-2 0g&£^T o fiU kl^k2AWl:0t!5: 
25 SZtWtto. ] T3t2tl3g$S, *»&^5#^6a^n*l«^L<»42 

s^/u;u*, fc^7'j;i^, ?7 , /u;H> <y^77u;ug, **+r7u;p 
S, >ry^*^7»j;ps, ^7^7 7^;^ hU77u;p», fh^yu^S, 
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w^t'/ujh, fj^ryjM, trusts, t^v-jus, eyss> 

xjus, tfU^-jps, -ofujus, ^>i/77^S, ^>y^xxjus, 
s^/yji*, ^>y**ijvyjps. ^>y-r y**+t-yyjus, * 
^yw/yjus, ^>y-r y^yujus, *yy;wfc -fv+yujus, ^- 

<, #H7i^s, < = ^/u;ps, en u jus, **i^/y 

10 X, Ar*<WbT^Tt>«fc^A#W»:ttlftStLTtt, 7<y«^, 

3-HJSW©/Noy>Jg^ ; y h*<>g, Xh^yS, n-7*DH 
JM-*~>g, 4V7u\i)V**i/&, 7)V*U*b**sm. ?7fr*n*h*i/ 
S, HJ7Jl'*P*h**>£. 1. 2-v7JU^PXh + ->S^©7^^1f^T* 
filft$nT^Tt>«fc^fll»7JI/+Jl/^>'S; 75 7»; ->7yS; y5PJU7 5 

15 X3MU75y*, n-7PtfJl/75y«, -f y7neji/7sy«, n-y* 

^JU7S/S, -f y^JU75yS^© ; &yM7Jl/+JU75yS; SJjWUT 
S/S, i>X3MU7Sy£, v (n-TPfcfJl/) 75 v<77DtfJl/75 
y£, v (n-T^JU) 75 yg, y< 77^75 ;I^©yfii7^V7 
s;i;7W^5/|. x^J^Jl/#x;i/^vS, n-ynfcJjl/rtJUtfx 

20 ;U^v'«^©flHR7JP+JU*Jl'#x;|/^-+i/S ; 7t b75 h'S, X^JfcfcJl> 
#XJ|,75 yg, n -7d HJl^JU#x;U75 y g^©^7JI/*JU#Jl'#XJU 
75 yg ; y^JUXJUfcxJUg, X^JUXJI/^XJUS, n-^otfJ^JU*XJl/ 
&£<Dm.7)V*)Wl*-)\,& ; y^JI/g, x^JI/g, ^PtfJPS, -fV^n 
hfJUS. ^JUS, -fyy^JUS, sec-^JUS, ten-T^JUS, ^>^JU 

25 g, -fV^>^JUS. **^>?)im. tert-'O^JUg. 1 JU-JUS. 

2- y5 l ju7^jua. i, 2-v j y^ju7Dejus, 1 -x^juyptfjug, ^ 
+->jua, -fyv^JUg, i -y^JU^>5 1 Ji/S, 2 -y3\>i^>^jug, 

3- y^JU^>^jus, 1, 1 juy^jus, 1, 2-vy^ju-^jus, 
2, 2-> f y^ji/7^ji/S, 1 -x^juy^g, 1, 1. 2-hv*w?u 
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tr^S, 1, 2, 2-hV*?)V7u\Z)\,m, l-x?)V-2-*?)V7'uV)\, 

i -x^)v- 1 -*3-)V7u\L)),£m<Dm?)W\,m ■, t hd**>jwi/ 

g, tKD+yx^S, fcKP*<>7*pe;U£$©7K»g£WLT^5teft7 
; #PP*^;PS. i?9uu*3-)V& MJ£pp*3\>US, yjita 

5IIS7^S;^W5^fM, x3MP7=-yy^;i^ 7pH;P7 

5 y y *r v t* p M)W s y y ^gs©* y m.7)V*)V7 s y g£ *r 
LTi^iiTMJH; ^^pj^yy? 1 ;^ vx^i/Tsyy^s, 
x?-;i/y ^;P7 5 y y ^g^© v(g$7;M^7 ^;«^lt^^®®7^ 
io ; y^i/^M^M^S. x^^^-ji/y^;!/*. n-7W;p 
^;i,^-ji/y5 1 ;us^©m7;p^*;i/^-;i,s^^tT^^M7;i'+;i/S 

R 2 B X«R 2b CD^-rn^-^t A r g±©g&g£;^o b «k fcfto 
T, -jRS (W) 
15 - (CH 2 ) kl -Q- (CH 2 ) k2 - (W) 

Qtt, mUS^, -O-, -S-Xte-NH-ZikT. kl, k2ii^- 
Xttg&oT, 0 X« 1 ~ 2 ©6&£irf o <SU k lR?>'k2^P#(3 0t^ 

y^g. x^g, n-ypem -<77ptf;ug, tert-73\>i/ 
g, t7 7MD/fJH, v^^py^g. hU7;u^py7;us, yh 

«k9:^##J& rM^^LT^Tfecfc^Arj ibTte, 7x"JH, 2- 
25 7PP7xX;Ug, 3 -?PP7xX;i/g, 4-7PP7xx;US« 2-7P ; E 
7i-M. 3-7Pt7i^H, 4-7P ; e7xX;PS. 2-7MD7i 
x;i/g, 3-7MD7x^JH, 4-7MP7i^M, 2-^DD-4- 
7Mn7i^H. 2, 6-v7PP7xX^g, 2, 4 - v7Jl/^"P7x- 
JPg, 3, 4-v7Jl/^P7xX;i/S, 2, 6-y7MD7xZM, 4-7 
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)\,*u- 2 — h U 7MP^fJi'7x-M 1 2 - h u 7;i/^-p^5 1 ;U7x-;i/ 

7Mn/fJi'7xz;i'S 1 2-?7)V*n*?-)V& 4-i>y)\s3ru*^)V 
7x-M, 2 - h u 3-hu;us, 2, 4-v^^;i/ 

5 7x-;PS, 3, 4-^^7x-M. 2, 6-7^^7x-jH, 4- 
X^;i/7x-;i/S, 2-^h^>7x^S, 2, 6-^^h + ->7x^S, 
2-Ib^y7x-JH. 4-y7;7x^JH, 4-^7>7MZJl/7x- 
)V& yyy-2-^)V^ 77>-3--fJl^S, ¥u-)V-2--OV&. 1- 

io y-;w-2— r;nt, 5-;WH5^/--JU--4--f;i^ 1, 4-5?*^* 
5— r;us, 4-*^**i*-y-;i/-5--'r;i/g, ^tv- 

75 L 7 , /-;i'-4-'f^i > 1, 2, 4-h'J77-;k-3-<^S, lH-f 

u^>-2— r;i/S, 3-7;i/^-otf'j> ? >-4— r;us, 2-7;^Ptru> ? 

>-3-^;PS, 2-* h*->KU5?>-3— fiH, 2-*h*->tfU^>- 

6— f;ps> tT55?>-2->f;p«, eiu^>-5—oi/S. 2, 4-^h 

+->fcrUS*;»-5— f;i/£» 2, 3-7tHD^^/77>-3- 1, 

20 2-^h h*Dtfu> ? >-2-^>-3— r;p«, 2-^^;u^>y+it»/-;i/- 
5— out, 2-^^;^>\/*it7-;u-6— r;i^s. l-^wk'OX-fs 

^17-^-2-^;^, 2-X?)V-l, 3, 4-?7V7V-)V-5-4)V& 

i, 2. 3-^7>>77*-;i/-4-' r;ps. ^>^>-i-<;i/S£«*sn, 

•fcDff^KW^, 4-y7Ma7xZM, 4 - ^)l^D"/-)U- 5 - 

25 <f;wt, i -^?;h^d-;u-2— t;ps> i-^M$^/-Jh2-'fji' 

**WOff*U^flS^*»tLT-«^ [I -a] Xtt-«« Cl-b] T« 
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• l-'OvW-N- [3-XtfP WV^/77>-l (3H) , 4' - M 
^)i>y\ - 1 — T^] 7Ptf^] -D-7P'J>75h\ 

• 1- (2, 4-y7MD'<>^) -N- [3-XtfP [-f7^>7*77 

>-i oh) , 4' -t:^'jv>] - 1 — r;p^atr;u] -d-7pu>7^ 

5 H, 

• i - [ (i-^^u-ih— rs^/-;u-2-'f;w *=$-M -n- [3- 

7fc?P WV^> , /77>~1 (3H) , 4' -tf^u^>] -i-^r;i/7ptf 
M -D-7pU>75 h\ 



• i-^>>?;i/-N- [3-xeo [6-7;^n-ry^>77^>- 1 (3 

10 H) , 4' -fcT'<U5»] ] -l-OWuMM -D-7DU>75h\ 

• 1- (2, 4-y7MD^>^) -N- (3- [3-^VXtfD [<V 
^>'/77>-l (3H) , 4' -tf^U> J >] ] ] -l-D^uMM - 
D-7p'J>75 H, 

• 1- (2, 4-^7;P^D^>^;i/) -N- (3-7tfP [-f7^>7*77 
15 >-l (3H) , 4' -tM'J~7>] -1 — OrtuKM -2, 5-yhH 

P- lH-tfD-;i/-2-*;^*it$ K, 

• (4S) -1- (2, 4-y7^D^>yJW -4-kKD*y-N- 
(3-7>eP MV^>l/75>-l (3H) , 4' -^'Jy>] - 1 — T;P 
7W;W -D-7oU>75 H, 

20 -l - (2, 4-^7;^p^>^;u) -4-^y-N- (3-xtfp [<v 

(3H) , 4' -fcf^u > J >] - 1 —f ;i/7pfcr;p) -d-7 

PU>7S h\ 

• 1- (2, 4-7;^P^>^;i/) -4, 4-y7MD-N- (3-T.tfP 
[>f V<>V*77>- 1 (3H) , 4' -tf*Uv>>] -\-<)\t-?U\L)V) - 

25 D-7PU>75K, 1- (2-^DD-4-7MD^y^) -N— [3 - 

xtrp Ky^>V7y>-i oh) , 4* -tf^u> ? >] -l— r;u7Pt! 
;W -d-7p'J>75 H, 

• 1- [2-7;M-P-l- (4-7MD7XZJW X^;W] — N— [3-X 
kfP M«;^>!/75>-l (3H) , 4' -tf^'Jv>] - 1 -^;i/7*Ptf 
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)V) -D-7*P'J >7S. h\ 

• 1- (2, 3-ytFP-l-^> , /77>-3-'fJl/) — N— [3-XfcfP 
KW/77>-l (3H) , 4* -br*U5»] - l-^)VzfU\i)V) - 

D-yPU>75 b\ 

5 • 1- [ (4-pWI/-l, Z-**V/-)l- 5-1 )l) *?)V] -N- 

[3-xtfP [-fy^>r/75>-i (3H) , 4' -t:^u^>] - 1 — r ;p 

7u\LM -D-7"n'J>7= h\ 

• (4S) -1- (2-^DD-4-7MD^>^) -4-tFn*->- 
N- [3-XtfP WWl/77>-l (3H) , 4' -tf^U'7>] -1- 

10 <DV?U\Z)V) -D-7*P'J>7= h\ 

• (4R) -3- (2, 4-i?y)V*U«,yV)V) -2-^V-N- (3 -If 
*U$»- \-4)V?u\Z)V) -1, 3 - W/U S?> - 4 - H, 

• 1- [1- (4-7MP7iZ)W -1-;WPX9\H'] -N- [3-T.tf 
P MVW75>-1 (3H) , 4' -t^Uv>] - 

15 d-7 , pu>7^ KJftwraan*. 
-asa [i] Tnn^jbtMMl?2i 

®tii75fel 

aiaarsutt. -ass [in •e*$tt*fl2£tt&JS*»£U 3iSMw 

20 C I - a] T?**n5ft^ftS»**ST*«. 
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*z:;i/^**S/*«OJK«**«T^, XttL 1 <*: R 4 a trtHio (✓ «fc K&o TX- 
x;i/i£S£ (-0-) ZMl&tZ. R 4a te, tMIJIC^ APy>If. mMlkl 

~ 3 07)v*)i&x\mmifc i ~ 3 ©Any >it7)\<*)im*m-f)\ < « 

A8t D, R\ R 3 \ R 3 \ R 4 . R 5a , R 5 \ R 6 , R\ R 
\ Ar, Y l , Y 2 > Y 3 , Y\ ml, nRtfxtt. flUBKECTfcS. ] 

(i a) -ttss: [in •essnsft'&ftt-iRS [i 1 1] -*?£2tt*{fr&$i 

(lb) -Asa [iv] -pssns^ttoftasp^i^&u, -jes [v] 
(ic) -naa [v] T^snsMt, nea [vi] -r«*n*fls^«x 
w« a [ i i ] ^*na^«ixtt-fts:- [ 1 1 1 ] T*an*fls^«©« 

20 **y*o««l6tbTtt, x5 1 i/>^^-;k HJpt5fi/>^-;k 
^y^-;Mf©7-fe^-;u ^-^tf^tfsn. x, *mm<D&m&tL 

7xx;Pi>U;i/S^©M^i> , J«, ;*N*v*?Mk«. 
25 h7kh'Ptf7-Jl'S, ^>^;i/S, P~* h*5"*>$WS, 2, 3-v^h 

+->^>^;us. hu^;i/S^©77;^;^ 7-fe7;k*^©7 
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7 • V)V-~77, • -f > • #~y7 • -»ir->X (Protective G 
roups in Organic Synthesis), T. W. Gree 
n e#, John Wi ley&Sonsth (1981^) J C:f2ft£ftT^£ 

5 -fimmmT'tZo 

p-* r-*~>^>'7;ug, 3, h+^>v;ps, o-~hp^ 

10 T-tr^us, yptf*-;^ 7xu;us, tf/\*p^a^ 

;i*X^®7U-;i'7;k*j/'Oi'g, ;< b+i/^tfrjpg, ih+^M-ji, 
7ntf;^+^;i/fc;i/S, tert-7h+^;^^;i/a (OT> tbo 

15 i])VX-)im, p--hP^>^;i/^->*;u#-;i/S, 7i^fM+->*^ 
9-7;i/^i/-;u^ h+->*;^-;PS (OT, rFmocgj 
?zttf&z>, ) no75;i/+;^+->*;i/*-;i/^ hu^^->u;us. 
tert-75 1 ;p^y5 1 ;i/'> | j;i/8^0M7;i/*^^u;PS, 7^hshs (-f 

[iii] T-g^ftsft^tiicfc^T, L^bTii, ;\py>n^, 
XttL 1 i R 4 a t l i l;/ct o Ti-r (-O-) £^j£T3 0 

[iii] x^n^it^tbxmm^t, n- (3-7p^7p 
25 mm -7^ksk n- o-yp^y^) -7*;ksf, n-^u-> 

^ -us;* [iin T'misnzitsmz&^TL 1 tR 4a tm*?L a\z 

aoTI-ri^ (-O-) ^^LT^^b^tl^ffl^T^CD^€:tfofc 
H&j£ [IV] T^£ft3<fc£^lC:fct>TR 4 #7k$?» (OH) tfcS. 
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Ig (la) 

5 -«5$ [III] T?«*n*fl:^«OM*ttTtt» HR5£ [II] T'igS 

na-fca* i tJHco** o. i~i o^kw^sn. $?£b<&o. 9~i. 

10 1, 4—X**1t>, v^5KAtg©X-7\>l/&M, KBIpWk ffllx^k 
15 tTU ^>ffiWi7$>« ^K^hU^A, IS&Tk^hUtfA, 

i. o-s^wji^n, ff*b<tti. i-2. st^mstsns. 
20 -j^ [i i] •e**n*ft'&»i i E;nc#u o. oi~o. s^k 

<tt0. 0 5~0. 2 ; t;U@giPATfcctVi 0 

E£fi££l/rttO~l 2 Or, ff£L<tt0~l 00 , Cj&*«*$ft, il#0. 
1 ~ 2 4 1^110, *f £ h < \t 1 ~ 1 2 I^TMJS»7T3o 

25 7^- ^mt, «t»^ofi6*^»©«»^t<kO««L, [IV] 
IS (lb) 
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(Protective Groups in Organic Synthe 

s is) . T. W. Greenei, John Wi 1 ey&Sonstt (19 

8i^) pm x\t*nizwzism\zft?xn5zbifi*!ti£T!toz. 

patfp^^Ks ft&s*§£, [iv] x-^nzitsm*. 

;-j^fltt7J^-j^, 3-i o^s<Dt h*^> ? >^ip 
^Ti~6^r B iin^s^-r^>c:<!:t<i;o-te [v] x^n^t^t-r^z. 

15 [ I V] T^£tl£fl;£^£, ^POm, 1, 

f.>?cwtT h u 7 h-tumtxttmL^nmi 1 1 h\z o - 4 0 5 
ft~~2 4%fmKfo-tz>z.t\z&*). [v] -e^^n^ft^t-r^ct^ 
x#s. 
is ( 1 c ) 

20 ^Xte-j^ [V] T^StlSfl^ (75 t-J&iS [VI] X* 

$n£ft£^;m^0£j£ftiPi# (#;i^>$j&#) iOSS-a (75 Nt) EL 
££frK -$5£ [i -a] xs$n3ft£^£#£. 75hMb«, #;p#>m 

25 -#5$ [vi] x^nM^mt-wt^ cv] T^^n^^^t^^-r 

;i/-3- (3' -v^;u7$7:tW;|/) F^coas^j^ffl^x 
^-r§yjfe. 3-^->^da+'>;I/*;u^v-T5 h\ i-x^;i/- 

3- (3* -y/WSy^DWW fj)V-# 9 M 5 H^©«!-&35!li:N-kHP 
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3) p-zh07x-JH7m N-t HD+J/X^->W 5 h'I7f J^O 

[v] T^^ns^tt (7s » t£iss-&ntf<kiri. ft. sj&ttSN*#®w 
m«» ^^F&tfwmmtnm (mm*®, timx^ i 

9 8 3^) tcS2*$tlT^5^ffilcJpi;Tff"5c:t*^*. 
15 iCJ&CTftifKljlJRTi^ 0!*tfl, 4— rh7tHU77X v 

x^;ux— r;u^ox-rji>*jgiK, ^>if>, muxx ^dd^ 
>tf>*03HH**Mfc**, s?*dpx*>, ?pp;M,a, ^dd^x 

20 -jsa [vi] T?&tsnzikG®x\tt<DKfo&®m&<D®.mmtLT\t. i 
t^oHK^ [v] T?a$n«^ttic»b, o. 8-3. otjwwssn, 
jf$L<tti. 1-1. a^wKfestsn*. 

^©cto^liftttitlTH ^KU^A, RBtt-HJ*A, RBfc&U^A 
25 $07;fcfrU&«RSMft, HJ* A, &tt#*#'JtfA«P<B7;k&L> 

HJX3^7SX v<V7Ptf;PX^;U75X MJ-n- 
73MP7SX 1, 5-^71fh*'>£P[4. 3. 0]-5-/*X 1, 8-V 
7Wi/#u[5. 4. 0]- 7 -£>T-feX tTU S^>> N, 
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ttWltMCOtO. 1-2. 0tJl/«$n, $?£L<teO. 1-1. 
2t^Jf$t£tl5. 

[v] •v%tsn%it£>y>)t-i&& [vi] -es^ns^^x^os 

0^~2 4B#Pb1, $?£L<&3 0#~1 S^^S^T^ilt^ctO. 

[ i - a] T^^n?>{b^w#?»nSo 

[vn T^^ns^t/tLTtt, «&a<^b£«$fflTO 
Tab D> 2-t*7x-;u^;^>i?, 4-t , 7x-;w;^>E 2-^>W 

:/DU>^g&. N-^>^tr^'j v>*;p*>m> N-^>v^7if^v> 
N-^>^^7^-;>^^m 4-^>v>;u-**i*-yu 

15 3 -7x-;UtfU>>>- 2 4-7i-;Mf;v-2-w-t 
=Hf7*'J 5 -tDiftym.. l -7x-;wf^- l f 
2 -ti)i$>m. 2 -7x^;ptru - 3 -#;u#>$?3§wj^£*i<5. 

X, -jRS [V I - a] 
Ar-D 2 O 



20 D 2 &, -C (O) -Xtt- [C (R 2a ) (R 2b ) ] m2 -^STo m 

2tt, lXte2£^-f 0 AL R 2 \ R 2 \ ArR^mllt ffiffifcHCT* 

s. ] T^£n5fc-&$ite, &irrsHKS; [viii] -essttsffr&to (x 
«*0fcft7**;ux*x;u) ^e>{r«P 2 £i&£bfc7$ [x] 

To 
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R: H or Me 

»B«l:J:oTi8T*i:i:*«T**. 

BMtA 



R 9C 




5 4 

[5£«K R 9a , R 9 \ R 9c Rt>*R 9d «> WEfcWCT**. Bnit 1> 9 J)V 

Jl'WUf h7th'D77>t, -7 8*^-5 0*0^X2^© n-^ 
5f h7th*077>, £PP#;UA£©W«»«fc»#U ! J7)VZl-)VZZi 

a«©HJx3\>P75X ^<v:/P!f;wi/75>&£©&a©#ftT. l. 
o~i. 3y§s©r->;i/#p'j h\ *">;u*pu H#tR***fc«K:, 

15 fcJEffi*&*£fij&»&it«&#T©fflarT?. 1-2 4l*MWCilWIS;Stf, Sfcft 
4£t#3o ^©&> 58fc#4©'0$W££llil#«U -*S£ [II] Tr&Sti 
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5 mmxm 



[3**. Y 2 Rt>'Bn«, BUlB(C|WIi;T^5. ] 

7?>*. -7 8 — 5 0r(CT2i»On-y^;PU5 1 ^A^©U5 i ^bSy{c: 
10 ^OU^fbLTft^ftjitU m^Xit^6_tN-^>^)V\i^J F>££ 

««LTHBsS [II] T?£<*n3fc£»£1tS. 



15 »lii^ri*2tt, [II] T£Sft*fb£**Kft£l/Wfc>i0>Sfi7G«l 

jfr^MtrnzZQ-Ntf: [I -a* ] Tr&;£nsfls£'ft£8S#8rCfcS. jlfft. 

-us* [i -a' ] •essnsft^da, [i-a] -esanafb^fcifc 



Ufi*ifcB 
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0 




W mi I'- 3 '] 



R X.Y 4 

r> 3 " h R 4 r^HT y 



ya) 



AS, D, R 1 , R 3a , R 3 \ R\ R s \ R 6 . R 7 , R 8 , P l , Ar, 
Y 1 , Y 2 , Y 3 , Y 4 > ml, nfttfxttfflnEKRDT**. ] 

5 (2 a) 'HB5S [II] T35*n*flS^«t-tta [VII] T*Sn*ft^« 

(2 b) -ttit [IV ] Tasnsfc^toOflKSP 1 *!**^, 
[V ] T«Sn5ft^«Sfl5Ig, 

io (2c) -ttss [V ] ■cat*n*fls'&«t, [vi] -cs^n^b^ti 

IS (2 a) 

-«5£ [II] -Zig&nz>tt£:®t-iGC& [VII] t«snsMs, s 

15 v ] -r^$nsft^**^5. 

-JRS [VII] "C££n5fc£«£l/T£#WK:tt* 3- (N-tert-Bo 
c-757) -->£o^>^7>, 4- (N-tert-Bo c-757) 
A*+r/X 3- (N-tert-Bo c-757) -^D7^fhh\ 3-7? 1 
)V- 3 - (N-tert-Bo c -757) -^07^rtH, 3, 3-^7^ 
20 ;i/-3- (N-tert-Bo c -7=7) -^C^^xk h\ 2-7;k*P- 
3-N-tert-Boc-757) -7"D hf^">7;i'X k b\ N- 
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-«a [in ^£3ft*fc£«j©ttJfl*£l/Ttt. HftsS [vii] r&is 

tl&fc&blWMiLp. 5-2. OtJW^J^^tl, #£b<«0. 7 5- 

o. 9 5^;^j|ii$ns. 
5 sMtixn x^/-;k yp/ty-;k 2 --junj- 

#*fls<>7/#£3fi:*-HJ9A, **ft'>7/*^*ig», hU7-fe>+'>** 
{fc^^HJ^A, 7K^bU^^A7;U5X^A^»$n, 

15 ^hu^A^ji$i$ns. 

1 o l< « i - 5 wtmmznzo 

Kfoumt. o-isor;, #£t<«2 o-i o ot^wssn, as, 5 

4 8 mm. »S L < tt 1 0 #ffl- 2 4 P*IBn?E«)WI*7T*. 

fflHT-iRS [iv ] rgisnzikSVozmZo 

Xm (2 a) *jt53i!lO##lETTf«^K«*ffofc«'&, £ (B) 



K«t>, R 3 \ R 3l \ R 4 v R 5 \ R 6 , R 7 > R 8 > Y 1 , Y 2 , Y 3 , Y 4 , P 1 . 
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XU (2 b) 

[V ] -e«sn5fc£<»£T*. ersp 1 ltw:. xn (i 

5 b) fcipSTfrSn 

Xg (2 c) 

xg (2 b) T#5n&-ft3S [V ] T?«an*ft^«t, [vn 

Tf*$n5{b^»Xfi"tOR*tt»«#i:*IS (lc) fc|B«©SlS*ftfcni 
DTRJ&fcfxK -jR^C [I -a' ] -CJESnSft^lfct-r*. 
10 g|jg;frfe3 

dhbss [i-c] «*n*ft^»*i»s^t6-e**. 



[at, p 2 «, p^wurr** (mt, ^$Ha®fiKS«»o . z 

15 tt, - [C (R 2a ) (R 2b ) ] m3 -CO-R 2c , Xte-COOHgK 

fi*tt»»#ft*T. D 2 tt, -C (O) -Xtt- [C (R 2a ) (R 2b ) ] m 
3-CH (R 2c ) R 2e «, R 2 >t®mT*&%. m3li 0Xttl5 

ST. All, R\ R 3a , R 3b > R 4 , R 5a , R 5b , R 6 , R 7 , R 8 , Y 1 , 
Y 2 , Y 3 , Y 4 , Ar, ml, nRtfxtt. MfBKIWICT&So ] 

20 fip-&, mm^msit, 




(R 1 )m1 
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(3 a) -®& [V] Tasn*ffr&f&£HRa [VIII] H&iStlZitG® 
(3 b) [IX] Xg$n5{t£tl©MSP 2 £l&£bX-)iS5£ [I 

5 x' ] -vmznzit&yittzxm. 

(3c) -asa [ix* ] -T?«*n*ft^«t-i5a [x] T**n«ft^«t 
*«^r%xg, t«ko-«:s [i-c] Tf^snsfls'&ft^s^Tffts. 

xm (3 a) 

[v] Ta*nsft^«t-«a [vnn ■7*8*n*<t£«x«-t 
io cDR^tt«j»#t*xg dc) <D%m\zmcxm£ (75 to s^lx> - 
^ [ix] rmztizfoGVittz. fcfo&mtx® dc) xfflwt*>©£ 

mo eg, 7 U M+y*J^-i«^«$n^. 

15 [viii] -e*$n*fl:^«tLT, N-^>^ypu>tt»#, 

-«5£ [viii] Ti^n^MosMiftti/tii -«5£ 

20 [VI] T?*$nS^«®K*tt«»ftt^0t>©d^$*T*. 
xn (3b) 

-isa [ix] «$n5^ti©«iiSP 2 ^^T^xigT^o, xm 

(lb) X^££j£&#£*PfflX#5o m«BocS(l h'J7;i/*D|», 
25 ©»J«*Xtt*S»»T» 0-4 0^^*^X0. l~2PtMS§EEJ&T3::£fc 

0> x> ^>\Af;u*tt. x(cm #UMb**fc£©ifi»fcBH4*frFTli^ 
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XU (3 C) 

-#5$ [ix* ] -vmnzitGynt-ma, [x] ^sns^ttt&isf^ 
Kfobx, [i-c] T?asns^**»*. 

5 -fl:^«*ajRT**. 

mtf-J&iS [I] fc£tt£D 2 #-C (O) -Wtt, Z#-COOH 
«L,<tt-eoR*Stt»##'C**'b©*ttfflt, D 1 **- [C (R 2a ) (R 2 
b ) ] m3 -CH (R 2a ) -TZ&ZtZ. Zifi- [C (R 2a ) (R 2b ) ] m3 -C 
O - R 2 c 5 1> <D fcfcfflftttfJ: lr>. 

io ttTc. -«3t tx] T*3n3fc£«i©*#«&*s§£*"r. 



IS (3c-l) [X-a] 

x*s (3b) Tfcsnfc-tta [IX' ] T«ft*fl:£ttt- 
«3S [X-a] ■casnSflS'&fft*. jl7cJW©#«ETT«if^ («7cW7;P*;P 
15 ftKJS) T3#feTfc£. ^Ofifttt, Xg (2 a) T!JflV>fcfi*ftfr**MlL 

Xg (3 c -2) :HBst [X-b] T*$n5ft^**ffl^a«^ 

cos^tt, is (3b) Tf#6nfc-«a [ix* ] T?«an*ft^*t- 
tKio, -fta [i] T**ns^»&»sct*«-c*5. 

X, -«5£ [X-b] T*$n5^«©S*ttR»#tL-Ctt, -#5S [V 
M, «ifi^3H*^T, -«S£ [VIII] 7f*$nSflS^»tl/T» N- 
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Boc-4-th*n^oij>»m, [i-g] T'&znzit 
smmzn, ^(Dimmt, m.®mmktzz\t\z&i)7uv><04mzw 
mm (r 1 ) tfmAznrcitsmznzcttfT-tz, 

5 i) rc i ^m^rzimMo7)vu^i/M\:, 

2) RCOC 1 *m^tcim&<07t3-M\:. 

3) v ? XW7=yit;i/7 7-hU7;^U YU£<D7ym\m*m*tcim& 

4) tK^S^vMI^dD H (MsC 1) /hV?)V7S.> (E 1 3 N) fc«k0 

6) 5) ©*;pfejWb^*o^x^;u75y-!J-;U7 7-hU7;p*u Hick* 

15 7) 5) (DXJlX-MkGM&trfrVtf^i/V^U^ h* (MeMgBr) & 
iWJr.-V- (Gr ignard) ^<£ffl^T^^;i/S^#JPLT, 3^7 

8) zKRS&^JWtU toWHfrfc^^fr-JfcJ-HJtfAtt (Me SN 
a) £f£ffl3#T^:**^;Wb, 
20 9) 8) ©5 : t^5 : ;H^tl^4ifttX5^A (Os0 4 ) /N-^^JP^ 
#U>**5/K (NMO) tS.a*%\,*TWL{k?ZZ£\Z&Z>*?>Z)l-fc~))s%„ 
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±gBEJStt, kWMO ZtiL\Zim&*tt'tZ>W£to. 0JxJiB oc-3- 



5 
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N 3 ^OH 

a 

6 



urn 



48 



N X^ 0 JBDPS 



X^n JBDPS 



-*~H 2 N' V 0> 
11 



QO&O 12 



TBDPSA 
13 



TBDPS 



TBDPS 



lfi 





75/fc 



H 2 N 




15 



12 

IPS, KftlO{b^«Tf»*tKP+'>;i'7> ? H9.07KKS* t.ert-73Ml^ 
7i^y'J^ (TBDPS) gfc£©zK»S©#SS*ffl^T«SU #£>n 

7$>1 1 «b-T5. 75>1 IS. 4Mlfc^U K>JL2fcK***Tfc* 
ft 1 3 fc£ft 1 3 £ 'J mtl4j: feRffiS-frffrfrft 1 5£ 

tt&i® 1 5 1 6 t U fc£ftl 6<0»»S<Oft«S&lftfegL 

1/TH&5S [V] T?^$tl5^ft-gft57$ > 1 8 
Hfc, -ttS [V] TfcSnSfcfcfttt, Tf3©;fri*fc«koTfc1WST£*. 
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Slfc2f;£4-2 




EtO. 



n 




f 5b 



VJ 3 





[R 5a , R 5 \ R<\ R\ R 8 , Y 1 , Y 2 . Y\ Y 4 Mxtt, MmzfiCV 
t)2 0£U itGV>)2 0<DZ.7,7-)Vm*M7iLT7)V3-)l2 1 ttZ. Z.<D7 

«7nR**ftTfl;^«2_2 tfp-6, cv] ■pisnsM) £f Sit 

10 [II] T<an<5fe^#> fcfc^tl 1 9 t<DR&t LTtt. 5>;WU* 

£fctt3£fc±h'J£A©#£T, HBW [II] T^ftM^KttLl- 
2%m<Mt%mi 9£fflV>T, 9 0'CT1~2 4B#ffiMiT3££TfTfen3. 
15 X, 2 0 » SfcS® 2 1 ^©gfgtt, marfSIg (5 b) KUPCTfr 

\t%m 1 9 £ ITS, 03*tf2-yp^>#jU#>®^;k 3-MJ7;M" 
20 £©«#&«> -IRS [I] fc*tt5B#£-NHCO-©«'&K:$F£U> 
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o R 5 \R 5b o R5 \R sb 




[5£*, ASt D, R\ R 3 \ R 3 \ R\ R 5< \ R 5t \ R 6 > R\ R 8 , Y 
\ Y 2 , Y 3 , Y\ L 1 , ml, nRtfxtt, aai3CHi;T**. ] 

(5 a) -asa [in -es$n^b^<h-K [xi] -vmznzikGtot 

it) ^-r^^t^io-^ [xi i] T^ansfc^fttTsm 
(5b) -tts [xii] -c«**i*fls^«©x^^;paiftjn*^»bT*^jK 

io >wt [x i r ] t-rsm 

(5c) #;u#>$? [xi r ] £hbss [xiin T?^$nsr5>t*it 
& (75 h'{t) s^-rsxg, n=to-«sic [i-h] «*n5ft^«trs. 

Xm (5 a) 

JKDIgfcfc^T, -AfisS [III T-mtlZitSMt-MiiS, [XI] 

15 nzitGVutvRmts xm a a) \z&i&<D%.fo&mzmcTftoz\ttfx£ 

irs [i i] r&2tiz><tGmzMLi~2 : E)i(D-f8&: [xi] Tgsnsft 
20 ^ft^^t, 9 ot:t"1~2 mmtamtzztT-minzo 
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4-^a^^>wt^)v wmmtus 397288 on\ztm<DVc§®) > 

2, 2-V*?)l-4-7u*:7?>m* ; ?)V (EP 2 6 6 9 4 9^lC|3«fe©^ 
&tl) , 3-^5 1 ;i/-4-yP ; E^>^^^;i/ (WOO 0/0 5 2 2 3^H|B 

xm (5b) 

[xii] T?*sns{b^«oxxr;w**Jn7K««icj:oi»iL, * 
;^>i? [x i r ] t-r*. -«k [xii] T*snsfls-&« 

$\ j*^/-;k x^y-;K fh7k Fn7 7>$©*CTi8tt©iSit t K — 
10 jftS [X I I] T&Sft3fc£ftfc*fL0. 1-1. 0 M5S©7KRfc}- h U 7 A, 
'J ^A, zKKfc U 5f 7A^©&XRtf7K©#ftT> 0-40 IC^gT* 1 

xm (5 c) 

#;m*>& [xi r ] t-ffi£ [xiin -v&t<nz>7s.>t*m& (7 

15 5 Ffc) K«bTBWtT5-«:S [I -h] T?^Sns^«5t"T*. 75 h* 
itfcfete, xm (lc) KEfcLTV^&K^CT, *;M?>« [XII'] 
$Sl5SI^^^LTff?Jli^oJ^T*0, IS (lc) KZffi*©Efc&fr 
tf»fflV>5ft*. 09*. tf, ltJKSAM^ [XII'] tl^©-^ [X 
III] T^£n375>i:£, 5?'>^D^5/;P*JP#5?-f 5 N\ 1 -X^ 

20 ;p-3- (3' -v*?-)V7*;zfu\Z)V) *)V#*M$ K$©«£« MM 

>mzttLl. 0-1. 2Z)V) R^^^;U75y tfU^> (0. 0 1-0. 
2t;0 ©#£T* 0PP*JI'A» > J ^^;i'*;i/A75 h'ft^ig&'fT, 0- 
5 0 'CKT 1 l$W- 2 4 ftlBJEtft* Zl t \Z J; 19 # 6 ft*. 

-tt5£ [xiin -casnsib^ti/T^wttt. t*7i^7i>, 

25 2 - 7i/ + y7^UX 2 -^>>W7xU >, 2 -"OVM" )V7~ U X 
2 -75/^>Xt h*D-;k 2-7S/y7x-J^7^ K, 2-7$y->* 
7x~;U7S>, 3-7S/-2- (4-7MD7i^y) fcrU5»***fl 

^6 
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mum 6 





(r> [XIV] . (1%, [l-a'l 

[55+, A3*. D, R 1 , R 3 \ R 3 \ R 4 , R 5 \ R 6 > R 7 , R 8 > Y 1 , Y 2 , 
5 Y 3 , Y 4 , Ar, ml, nStfxtt; WIBKlRIi;!?**. ] 

IP'S, S}«&6te> [XIV] T«$n*^«i:-«S [I I] T* 

«n*fl;^«i:S. Mtu$J©#£Ttsi§£ (fi7cW7;u^;Wfc) tzztizz 

0, -«5S [I -a* ] T^^n^t^tT-S^TabS. 

75>©a7cW7;i/+;WkS^*0, i3M2a) fcJp^T 

-«5£ [XIV] T?«S*lSfc£toi:LTtt. [VI] T3c$n<5 

a) 0 23 n 

" 9 n 3a R 3b H 4 

Ar-D 0 Ar-D R \P | R 




Af^OH f a) U HnT, [XIV] 



b) 



R 3a R 3b H R 4 
R 5 " 




H 2 N V /'■ I 4A 



15 ^ga) 

-iRS [vi] -eg$n§^w«^©^w«ft<h, it£y>2 3tzx 

S (lc) l:?i;T75 RfcSJfcU #Snfc75 KOXXf M (-COO 
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tf'j;k y7fWW+yF) m HJ;0l!ftLT7JPftH (R 5a = H) 

5 T'&s-h&sS [x i v] rmztizikfryittz. 

77&b) 

-«5t [VI] *?&2tlZ>fcG®X\t*<D8.J&&®mftt, <t£®2 0t*X 
M (lc) \zmCT7$ hMfcSJSU #etlfc75 H<D7;P3-;i/^^ra 

[x i v] -es^nsft^t-rs. 

ftS»2 3fcLTft, 3-75/ , :/P£*>^*:7 1 Jk 3 -75 / - 2 

4-75/»&*3\>k 2-75/^p^>^>#;k#>$?x3 l ;k 2-75 
15 /s^D^*it>#;i/#>i?x?\>k 3-7$;-3-^?»m 3- 
r^mmtj-hmm^-zti. x, {b^2 4fcixtt, 3-7 = /-:/pa 
y-;k 3-75y-2-^^^p/v-;k 3-757-2, 2-^/^ 

y-;k 2 -75/~>^p'\*it>- 1 3-757-3-73MU 
20 ^y-;k-3-75/^y-;P**««^n5. 
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R 3a v, R3b H 0 4 




HN 



,OH 



^ys Boc 6 25 



AJC^O yV" (7a) boc 



R Sa R Sb 



M 




H R Sa p5b 

-R 1 R 2Z 



(7b) 






[ 


,2b 


0 

-^R 20 [X-a] 


:) 


■ I 


5*. 


m3 



(7d) 



R 7 ' Vy 4 

„ H R* h OR 3a w R 3b H R 4 f4fV (7e) 

lWm3 ^I R ,H W R5 aV (R} * 
H R 1 2S 



R2 OR 3a V/ R3b H«4 



R 58 R 5b 



(R 6 )) 



£9 



[5t+, Q x «, -OHX«-N-P 2 ^STo Q 2 «, -O-Xte-NH-fcig 
T. R 1 , R 2< \ R 21 \ R 2c . R 3a , R 3b > R\ R 5a > R* b * R 6 > R 7 > R 
8 , Ar, P 2 , Y 1 , Y 2 , Y 3 , Y 4 , m3, nRtfxtemm\Z®CV$>Z>o ] 
5 SPt3, M#&7te, 

(7 a) [V] Tf%3nSJfrfrtt£JlsStt2 5Xte*<DEfo&ffimftt& 

m% (75 TO £i£U ^t>2 6<hT^I§> 

(7b) ft£tr26_(D7 (Boc) »£U te&tl_27_,i:TSIf§, 

(7c) it^27_t, [X-a] T«SnSte£tli£M7C#J<Z)#tiET 

io (jitcWt^+jwis) ram 

(7d) Q 1 ^ -NH-P 2 ^5i^, raSP 2 ^l^i-r-5Ig, 

(7e) Xm (7 c) Xtelg (7d) T?ft&ftfcfls£ft£, fc-Mfc^SMS 

;M-K ^PP^K^^k ^OD^Sim ^□□^7x-JK 
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*3Mk »^x^;k VttmiS, S-^*5Mk VttmtS, S-yl 

XU (7 a) te> M (la) tC^GS^&TiT? d^'T^S, 
5 fc£#l2_5 tLTte, 2-tert-7h*v#;i'#x;k75/-3-Fmo c - 
7 5/ 7 P tert-yh^x^l/tf-JHr'JX tert-T'S+v^l'tf 

-j^l/t->, tert-^h^v*;^-;i/-D— fe'J>, tert-7 Y*ri/ft)V 

tert-^h^->*;^-;P-3-k h*D^'>-D-A*'J>W^^n§. 
10 2 5 2^©75/3fr£WLW*»&#*0, ^©*§£> 

75/S*«BocSTftSISnTV»5«-&, Bocg«§£$ (ttft h*)7)V* 

15 ^>sw#*5/;&;w*-;i'*» Fmoci, 7V-)V**5/jiJW 

Xg (7 b) 1?tt, Ig (7 a) T$Stt&fc£«©Bocg£|$3c'r*. 

Ig (lb) fc*UTfT"5£i:**T?**. 
IS (7 c) EjMVT<b£tt2 It. ~$SC& [X-a] 
20 tf£T*R®KJS£#£LTtt, X*§ (3c) KUPDTfrS H 

Ig (7d) tt. fl5^«2J.fc*V»TQ l 3ft«-NH-P , 1f**»fc*K3teX 
gT&5. d^T'«Q 1 ^-NH-P 2 T^^.«-&©«S*P 2 Srl^*'t^. d© 
gfctt, Xg (lb) lC«Pi;TfT'3J:£*«T**. P 2 *5FmociT 

25 M) rttsfcfc-easa*. K^uyx tru^x ^^;u7sytru5?>ftaf 

Ig (7 e) 

*-k mj^pp^i^pp^m-k jroD^^, ^pp^ttx 
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5f;k ^od«7i-jk mt&t&v* w*vx?)v* v?-*ms, S- 
vtT-frs vttfflks, s-^x^k Mfr&&**M;&atftt*fc&4fe& 

5 i VMDikG® 2 8 Kftr.iT, #;k*x;k;M $ *V-;k t*x 

(HU£nn;WW *-#*-K HJ?pp*3Mk*pp*;M-K ?p 
^PP^ftx^k ^dd^7iZJK E*$?v^;k 

x^;k s^a-Ras, s-x^^;k s^a-ffcRs, s-i^x^k sass^© 
ik&Vs&o. 95~io^;k jf*u<tti. i~2t;H£fflT5. 

10 tf^tt£<hLTtthUX?-;i/7S>, SMV^ol^kx^kraX 4-v 

^^73yfcru^>*o*awat, tm^t-hj^a, saw-by?*, k» 

15 *m&mm*nftt>ti> fl&tfx^x— r;k xb^tbp 

^□px^>ti©;Npy>««m ^>tr>, hKx ^pp^>-tf>, 

20 RJft&gi bTtt, 0 ~ 1 5 0 *C> $? £ L < \t 1 0 ~ 1 0 0 W^Stl, ii 

Hf , 5 4 8 t < \t i o #ra~ 2 4 ^ra-rs^^T-r s& 
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t>#Tftozt\z&t), m&znz. 
mk. [i] (DfcGmm^fc^&z^. tt*&%i(Dijm\zmv 

5 -$3 [i] nBtztizitsmt, #TOK^u^>ttE^75/a cms 

^n^^tr^ct^Tt, mzm^mmit£y>j'\<D£®:hft%: / £%i<D 
fimztt-oTftozttfrzz. 

10 ^-(Dck^^^bT^, tttttt. Oltttt. DA,&i£. il&*fttte© 

MMItttt. 7K>SH, 7?-;m <^BWft. 7X=UPb> 

. 15 *$69i©<t#4&©BI&£LT©tfffltett, fl&irFiec&SttlWJKiDiiEW 

(I nv i t r oge nftgf) KllfliWi*. pCR 3/ORL 1 £f£»Ufc. 3fc 
20 HpCR3/0RLl ; £h7>^7z^^A (Nippongene 1±§S0 

HTCHOWlCfAL, lmg/ml G4 18Citt0^ii (CHO 
/ORLliSS) C©ftjB«8S*«fcDI«B»*il»l/, ^ft^^i 

£frfc?fc. mmftl las, 5 OpM [ 12S I] Ty r 14 -Noc i c ep t 
i n (Ame rsham Pharmaci aft®!) , lmg©Wh e a t g e 
25 rm agglutinin SPA beads (PVT^-XOfeO ; Am 
e rsham Pharraac i attl) S«fc^NC buffer 
(5 0mM Hepes, 1 OmMlftt h U £A> lmMtftT^^A, 
2. 5mMlft*^'>!)A, 0. 1%BSA, 0. 0 2 5 %A*-> h7'», pH 
7. 4) tllU 3 7tT6 0^1'f>^-^3>l/m tt#firte£SI 
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y">-fe^>S*#fc»"r*tS^»ttr4. *589Ms£lbfcJ:3 [ 12S 
I] Ty r 14 -No c icept i nM5 0XEailI (I C 50 ffi) 



5 &i. yj^f^^l^MSM 





I C 5 Offi (nM) 




0.100 


HJ&0H4 


0.370 


#»J4 7 


0.290 


5 9 


0.076 


HJS0J8 2 


0.068 


£fflffll8 3 


0.100 


&J60I8 4 


0. 043 


i*»J9 1 


0.370 


mmm i i 2 


0.580 


1 3 3 


0.150 



/ U±^>^WORL lS5SJ&58SLfcCHO«JB*ffl^T, J ^ttT 
10 >fi|#GgeKflHt^lC»1*-5««^«»0^fflSttWLfc. CHO/ORL1 
»I&«fcDH«l/fc&lffl$K 5 0nM/'>t^>, 2 0 0 pM GTPr [ 3S 
S] (NENttSI) , 1 . 5mg®Wh eatgerm agglutinin 
SPA beads (Amersham P h a r m a c i a tt$l) RtfttUMb 
£$l£GDP buffer (2 0mM He pes, 1 0 0 mM$ftt h U 2 
15 A, 1 0mMlft"7^->')A < ImM EDTA, 5wM GDP, pH7. 
4) «fn?*&U 2 5t;i?15 0»>+a^-Mm 

GTPr [ 35 S] «S^©5 0XlfiiPM (ICj.fi) TSbfc, *®*S*S« 
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1G DT/J 


l \^ 0 \j lis \ 11 ivi/ 




o o 3 o 

1/ . u 0 u 


i^juui t/'J *± 


0. 0 4 4 


7 


0.059 


«0] 5 9 ^ 


0.073 


«0J8 2 


0. 048 


8 3 


0.034 


^Jffifll 8 4 


0.023 


9 1 


0.190 


mmm i i 2 


0.500 


1 3 3 


0.059 



-ttsc [ 1 ] T*snsfc£*x^¥±ttg$ft*jfitt, ^px^mipw 
^ 1 * t ft * j^ttawan&ttsai*. ^ t * nz mm&m 

fftt^NSig»m. ^-*>v>*fRr»w»«iicft«sftaafftt«i 

W*Sft5*JiP9J*JnAT#a«»©ftfi4T*j:tt)^ffiT»*. ^©S&© 

15 , 0, flAfcf-tr^X ¥Ut, Sir, lftf^>, x>7X ttJUr^D-X, t 
KP+^P^k^Hr^p-X, #;k#^>;*^;kfe;kP--X, h^D3 
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10 mzmM*mmzmtK\vTb&\,\ 

znzommit* *$&w®fc£«£Ena/£«£#©i. o~iooii%, 
ff*t<tti. o~6 oas%©S!i-&-c^T*j:t*^#*. 
£S±W$fcte©{t£tt££^WTt>«kK 

.kDSfcsa*, -«fc«Pia:40«^, /&AlB£fci9> 0. 0l~2 0mg/ 
kgfcl-ISctHltCftttT, X, 2M8P«4©*£tt, 0. 0 0 2-10mg/k 

25 

otic, %Mmzmix*%wmm\zm9\?zifi* *m\tmm\zmts 
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7XX^hMQuattroII (T-f^DTXftJg) £JBl^TXU£hP 
xyMW^XtS (ESI) T9!l^bfc. 

5 1 -^>v;i/-N- [3-XbfP [-fV^>777>-l (3H) , 4' -fcf^ 
Uy>] -1— <)V] -juMM -D-7°PU>7$ KO&fiS 

1) 2- (3-T.tfP KWl/77>-l (3H) , 4' -tf^U> ? >- 

i--r;u] 7°ptf;n - lH—rv-f >h-;p- i, 3 (2H) 

gsS§#fflmT, xeP KW/77>-l (3H) , 4' -tr^u^ 
10 >] (J. Org. Chera. , 4 0i (10^) , 1 4 2 7-3 3H, 

(1 9 7 5^) fcE*O^K«kOWS!Lfc. ) 1. 0Og©y^^V*M7 
5 H2 OmimmfcmttlVVkl. 8 2gRtfN- O-^P^^Ptf;!/) 7 
^K5H1. 5 4gS«S*inA9 0'CfcT4^ai*Lfc. JRlKtt**«*"e 

K*«K:*ftlo*.ll«x^*ci*ffib, ftftx^wgfcfiafnfcifizR-cifc 

W7A^n?h^77^- [*PP*;i/A/**y-;i>=2 0/1] fcT#« 
ttSSU &flft£tt 1 . 5 7 g £«£@#<h LTtffc. 

2) 3-XtTP [-f 7^>7*75>- 1 (3H) , 4' -fcf^Uv>] - 1 — f 
;p7*P/t>- 1 -75 > 

20 1) Tt#e>tlfe2- (3-ZtfP WW/77>-l (3H) , 4' -If 
1 — r;U] 7*Otf;|/] -lH-^V-f>Hhl, 3 (2H) -V 
*>1. 5 7g(DX^y-;i/M3 0mliChK7> ? >l7jcM0. 8 0g£iD 

25 3) 1 - (tert-7*h*->#^#x;i/) -N- [<7^>777 
>-l (3H) , 4' -tf^Uv>] -1— f;W ^Ptrjl/] -D-7°P'J>7 

N-tert-7*h^'>*;^x;P-D-7*PU>l. 2 0g, 1-X3MP-3- 
(3* -$>*9\fc75y:/OK;W A;^5H-««il. lOg^kh* 
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□ **>^>;ChU 77-;K). 8 8g^oD*Ml0rall;MU 

3ottmmw^rc, ^<DKmm\z2) T#^n^3-7>trn c-rv^w?? 

>-l (3H) , 4' -£^Uv>] -1-<;P7PA 0 >-1-T5>1. 3 9 
g CD^PP*;UAi§$£iD;l> H£^T3P#F B 1jf#Lfco Kfomzfc$:lMX>7 
5 PP*;i/ATlSttiU ^PP^;i/Al$:l§M#7K. »^t7>t^^A7KT 

ATO7A^D7h^77^- [?uu*)\>k/*$ j-)V=z o/i] t# 

4) N- [3-*lfP KV^>777>-1 (3H) , 4' -£^'J>?>] - 

io \-^m -jumm -D-ypu>7= k • 2mm. 

3) Tt#e>nfci- (tert-7h*'>^;^-;p) -n- [3-xep [-rv 
^>77^>-i oh) , 4' -t:^u^>] -1— r;w 7ptf;n -d- 

7p'J>75K1. 7 0g^4N-m/^^y-;P5mllC^L,> — M# 
15 ttfco 

5) 1-^>^;1/-N- [3-XeP [-fV^>777>-l (3H) , 4' - 
fc!*US»] 7Phf;P] -D-7pU>75K 

4) T*#e.n^N- [3-xt!p [-ry^>77^>-i oh) , 4' -m 

^Uv ? >] - 1 — f;H ypfcfjl'] -D-7pU >7^ H • 21110. 14g 
20 ©y/fMM75 H»*l 0ml fc, ^>X7;Pxt HO. 0 9gStfh'J 
7-bh^vTKM^^^hU^AO. 2 0g£Mg»*., gMKT4«jt# 
Lfco £^$K®M#7K££Ic^<Jn;t> ^PP^ATMttlt. £PP*;P 

M£->u#W;*77A;7PYh^7^- [^pp*;pa/^^/-;p= 
25 2 o/i] TMmmL. mmiksmo. lzgzm&TwyyztbTmtzo 

1H-NMR (300 MHz, CDC 1 3) 6:1. 71-2. 05 (10 H, 
m) , 2. 2 1-2. 3 1 (1H, m) , 2. 3 4-2. 4 9 (4H, m) . 2. 
8 4-2. 9 0 (2H, m) , 3. 02-3. 10 (1H, m) , 3. 18-3. 
2 9 (2H, m) , 3. 3 1-3. 4 3 ( 1 H, m) , 3. 5 1 (1H, d, J 
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= 12. 8Hz), 3. 88 (1H, d, J = 1 2. 8Hz), 5. 07 (2H, 
s) , 7. 02-7. 06 (1H, m) , 7. 20-7. 39 (8H, m) , 7. 
6 1 (1H, brs) 

ESI-MS Found:m/z 4 34. 3 [M + H] + 

5 

1- (2, 4-y7^tD^>y^) -N- [3-XbfP [-TV^>777>- 
1 (3H) . 4* -fcf^Uv?>] -l-<;i/ya^] -D-^ > aU>7$ jjgj 

Ml 

1H-NMR (300 MHz, CD CI 3) 5:1. 71-2. 05 (10 H, 
m) , 2. 2 0- 2. 3 0 ( 1 H, m) , 2. 3 3-2. 5 1 (4H, m) , 2. 
74-2. 92 (2H, m) 2. 95-3. 02 (lH.m), 3. 17 (1H, 
15 dd, J = 5. 2, 10. 2Hz) , 3. 2 4- 3. 3 9 (2H, m) , 3. 4 
8 (1H, d, J = 12. 7Hz) , 3. 92 (1H, d, J = 1 2. 7Hz) , 
5. 07 (2H, s), 6. 80-6. 88 (2H, m), 7. 07-7. 10 
(1H, m) , 7. 2 1-7. 2 8 (4H, m) , 7. 6 1 (1H, brs) 
ESI-MS Found:m/z 4 7 0. 2 [M + H] + 

20 

1- [ a-*?)l-lH-' f 2-4 fr) *?)V\ -N- [3-X 

bfP My<>V7y>- 1 (3H) , 4' -fcf^Uy>] -\-4)V7u\i 
)V] -D-7°P'J >75 Kg)£g 
25 ^>X7;Uxt KOftfcD K 1 -^M^7-Jh 2 -rtJM^J/TVUx 

1H-NMR (300 MHz, CDC 1 3) 6:1. 75-1. 96 (8H, m 
), 2. 02-2. 18 (2 H, m) , 2. 19-2. 30 (1H, ra) , 2. 
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46-2. 80 (5H, m) , 2. 93-2. 98 (2H, m) , 3. 10-3. 
40 (4H, m) , 3. 67 (3H, s) , 3. 71 ( 1 H, d, J = 14. 1 
Hz) , 3. 87 (1H, d, J = 14. 1Hz) , 5. 07 (2H, s) , 6. 
84 (1H, d, J = 6. 9Hz) , 6. 94 (1H, d, J = 1 2. 5Hz) , 
5 7. 11-7. 14 ( 1 H, m) . 7. 19-7. 25 ( 1 H, m) , 7. 26 
-7. 29 (1H, m) , 7. 79 (1H, brs) 
ESI-MS Found:m/z 4 3 8. 2 [M+H] + 

10 l-^>v;i/-N- [3-XtfD K>'/77>-3 (2H) , 4' -tf^Uv 
>] -l-^^uMM -D-7a'J>7$ K<P£)£ 

XMu MV1>V7?>-1 (3H) , 4' -WJy>] • tSKifiO^t) 
OKXtfP [^/77>-3 (2H) , 4' -fc^'J'7>] -&®&(W09 
4/2 9 3 0 9^lCffi«©:£i*fc«k0W«Lfc. ) *fflVi*<tettlllfi«it*Pi; 

15 TRJ££?tK MflS^«*«lfi7 J E;P7 7 XtbTftfc, 

1H-NMR (300MHz, CD C 1 3) 6:1. 62-2. 04 (13 H, 
m), 2. 17-2. 4 4 (3 H, m) , 2. 83-2. 92 (1H, m), 3. 
02-3. 10 ( 1 H, m) , 3. 17-3. 51 ( 3 H, m) , 3. 50 (1 
H, d, J = 12. 9Hz) , 3. 88 ( 1 H, d, J = 12. 9Hz) , 4. 

20 3 4 (2H, s) , 6. 7 5- 6. 8 8 (2H, m) , 7. 0 2- 7. 0 6 (2 
H, m) , 7. 23-7. 37 (5H, m), 7. 54-7. 64 (1H, m) 
ESI-MS Found:m/z 4 3 4. 2 [M + H] + 

«#i 5 

25 l-^>v;U-N- [3- [3-^-^VXtfa [6-7jj-W^>777>- 1 
(3H) , 4' -tf^UvXl ] -l-4)V7u\Z)V\ -D-7dU>75P<P 

i) 3- (i -^>v;u-4-t h*.p+'>tf^U'7>-4— r;io ^v-n^y 
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^mmm^T. <1V~3?>Wt2. 46gOfh7tHD77>13_0ml» 
tSi\Z2, 2, 6, 6-r h7*7MUt^Uv>5. 0 6ml $iPA-5 O'CS-e 
IfrW&s Rfomzi. 54M n-^)V^^OA/^\^>mm3 2. 5ml 
ZRfom*- 5 0X:$:&~D£?\Z2 OftWOffiTU - 5 O'CKT 1 B^ligft 
5 Lfc. ^-O^ 1 -^>^;i/-4-t!^U h*>4. 92g©fh7tKP77> 
15ml« fcJ&m*-50X:*&-D£?\zmT\s. HK-5 0tnf3 0# 
»Lfc, J^^^tK6 0ml *mA£M£T%-U&, St^X^5 Om 1 £J)P 
ATKTtttBtAc. 7kl£@t&X^6 Om 1 TX®»&, 7K®0&tt£6N- 
III 5ml £UP;LT$H4<i:U H^ST 3(^11 #^T£«K:es 

^m^m^m 2 . 4 o g zmz, 

2) [6-7lH7^>\/77>- 1 (3H) , 4* -fcf^U 

15 1) Tt#£*1fc3- (1 -^>^-4-kHP+vtf^'J>?>-4—f;U) 
-fy-n^Ri. 20gOl, 2-^nai^>20ral»l-i7np 
x^;u^DP*;i//-ho. 80mi^inA, 7 ox;\zt 3mm&ftlfz. Rfo 

$£M£T&JflU ^a»&£MM£U #^>tlfc^g$:^^y-;P2 0 

><t7K<Z)ii£$ (1 : 1) lOmlcm, m^*^ h U 0 . 86gi 
v-tert-^l'vTJ-^^-h 1. 1 5 g £iP*g&T 3 l$P B 1»L/i. 
TSJS^MX^TMU ^X^;H^MP«7KT»^, &7kB£$? 

57^- Cn-^-tf>/^X^;KD^^, 2/1 ~ 1/1 -1/3 0§fi 
It) <h^b£i*&7J^£iJt^Co ] (CT^Ii^Utert-7^;i/7J-A^-h 
#1. 1 3 gSHft. $5n& tert-73MP7J-A**-hftl. 13g^fh 
7th'D77>l OmllCiliU :©M;4N-fil/yW>M4. 



WO 02/088089 PCT/JP02/03878 

66 

9 2 4mg ^^7^)17 7 ^tbXWz. 

3) 3- [3-**77fcfP [6-7itW^>777>-l (3H) , 4' - 
kf^U'77] ] - 1 i)V7°un>- 1 -75 7 

5 XtfP WV^>!/75>-l (3H) , 4* -e^U~7>] • Wtt&Wftfo 
K)\Z2) T#6»ftfc3-#*V;*fc!n [6 -7-^7^77*77 7- 1 (3H) , 

£*£8$t67 ; fcji/7 77, t itffc. 

4) 1— *>5W-N- [3- [6-71^7^777 77 
10 -1 (3H) , 4' -H^ijy>] ] -l-f^DWW -D-7PU775 

H 

3-7.t°P WV<>l/77>-l (3H) , 4* -fc^'J>*7] - 1 — f ;p 
7^1/17-1-75 70^*50 £3) Tt#e»nfc3- [3-^VXfcfP [6- 

7if-f y^>775>- 1 oh) , 4* -t:^u77] ] - 1 -^yp/t> 
15 - 1 - 75 y^^mmmm 1 ic^cxs^^ff k «en:-&«*8a!tfi7 

1H-NMR (3 0 0MHz, CDC 1 3) 5:1. 63-1. 95 (8H, 
m), 2. 17-2. 56 (7H, m), 2. 86-2. 97 (2H, m) , 3. 
0 3-3. 11 ( 1 H, m) , 3 . 18-3. 42 ( 3 H, m) , 3 . 51 (1 
20 H, d, J = 13. 1Hz) , 3. 89 ( 1 H, d, J = 12. 9Hz) , 7. 
24-7. 40 (5H, m), 7. 54-7. 63 (1H, m) , 7. 76 (1 
H, d, J = 3. 95Hz) , 8. 75 ( 1 H, s) , 8. 86 (1H, d, J 
= 4. 94Hz) 

ESI -MS Found: m/z 449. 2 [M + H] + 

25 

mmme 

l-^>yjhN- [3- [7>h°P MV*>V77>-1 (3H) , 4' - 
(3-7;M-Pfcf^U v» ] -l-^M T'UMM -D-7PU775 HcP 
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1) tert-7^-4- [ (blMfMlo'U^) -3, 6— 7tb*Ptf 

Lh7>-1 (2H) -TJ^tf+vl'-h 

N-tert-^h^r->^;^-;i/-4-t;^U H>1 0. 0 0 gO^^fJ^JP 
ATS F20ml»^ODhiJ^'>7>7. 7m 1 RtfbUX3\)U75 
5 >17ml £M»;L8 O'CKTl 68IBHt#l/fc. 

n-A^U->l 0 Om 1T#RU n >Il£®fnMzKT»&, 

% 1 0 . 6 6 g LTfffc. 
10 2) N-tert-yh*->*;PsK-JU-3-7J^n-4-tr^'J H> 

1) -et#bnfctert-7^;U-4- [ (MJ^WW/UiW -3, 
6-yk FPt!U'7>- 1 (2H) -#JU#**>|/- h 5. 0 0gtf)7irhxh 
U;U2 0 Oral»N-7MD-N' P D*^;i>- h 'J X^U>3?75 
>-fc?7 (f h77MD3l?U-M-8. 0 0g*inAMKT4l$IHfflt#Lfc. 

JI/*7A^07hjT77-f- [n-^\W>/^i?X5 1 ;U=9/l] fcT#li** 

3) N-^>^-3-7;^P-4-tf^'J H> 

20 2) Tl#f.nfcN-tert-7h^v*;^^-3-7;^P-4-tr^U K 
>2. 4 2gi:4N-W^^^-«2 Om 1 £inA. Mi:T16^1 

ffi^ufc. mz®j£M£isT®$ntzmmi;*?)\<Mi±7$ h 3 om 1 

S(C^>X7;i/xt h* 1. 4 1g. hU7*b*->#*fl5#'7*}- 
HJ7A3. 0 6g£MI»;L tIl:T2l»lt K«t£lN-7K® 

j*£»Ee*ufc&> ^3t^vu*y;i/7J7A7PTh^^7^- [700^ 

A/^y-iN10 0/l] KT#*i«liU «Hft^«l. 0 2g£&£7 
; E;i/7 77<i:UT#fc, 

4) l-^>-7;U-3-7;^P-4- [2- (kKn+y^^W 7i-M 



WO 02/088089 PCT/JP02/03878 

68 

2-^U^yV)V7)Vn-)V\. 1 6gOfh7tHn77>30ml»« 
ft-78'ClC»ai«, n-T^HI^A (1. 54N) 7. 5ml£f$>o<0 

wtfu nmmzx2 0ft&WLit. ;:©s«tc3) T#e>nfcN-^>^ 

5 ;i/-3-7;i/^0-4-kf^U K>8OOmg0fh7bl ? D77>2ml^ 

tf>/^X^;U=4/l] CTflfllttfiU «^4 5 8mg5ifi7 ; E 
10 ;P7 7^<J:LTt#fc e 

5) 1* - (7i-JMfJW -XtfP [-fV^> , /7 7>-l (3H) , 
4" - (3-7;U^PeA'Jv» ] 

4) mantel -^>i?)\s- 3-7)l-tn- 4- [2- (tFP+y^f 
7x^JH kfAU i/>-4-^--;i/4 5 0mgO7DP*M 1 Om 1 jgjg 

15 fcHJX^;i/75>0. 6 0ml, p- M/X>XJM*:r;p0ny F4 0 8mg, 
4-y^^75 7 tf'J'7>5 Omg^HB^iPx., SflfcT 1 P#Rlft#Lfc. R 
M^lN-7K®»hU7A7KM$iPA> SHWittlL mStX9)V 

20 5/1] tT4MI««H/, 3Wft^*3 8 9m gfe*fi7 : E^7 7 *£LT**&. 

6) 7>tfP [-rVA>y*77>- 1 (3H) , 4* - (3-7;p*PfcT^Uy 
» ] • tttttt 

5) T^e.tlfcl' - (7i-JW?W -XfcfP [-f7A>y*7 5>-l 
(3H) , 4' - (3-7;i/tD^iJy» ] 3 8 8mg©^^;-^2 0m 

25 l»»l:2 0^7^A*-#>8 Omg, 4N-il/^7-M«lra 

MJE@-£U mmit£V>)2 5 9mg^Ife7 ; EJb77XtbT||fc 0 

7) l-A>vJl/-N- [3- [7tfP [-f7^> > /77>-l (3H) , 
4' - (3-7;l/*PtfAU>>» ] -l— O10 -fuMM -D-7p'J>7 
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5 F 

3-XtfP KV^>V77>-1 (3H) , 4' -fc^'J^>] -1-1)1 
•fu/Vy- 1 -TSXDttfrOK, 6) trl#e.nfc3-Xfcfn [-rv^>\/7^ 
>-l (3H) , 4' - (3 -7;P^Olf^Uv» ] -l-4)V7un>- 
5 1 -75>£fflV>5fflttl9609 1 KUPCTEJ&Sfr K Mft-fiUfcftjSWtftT* 

1H-NMR (300 MHz, CDC I 3) 5:1. 65-1. 93 (6H, 

m) , 1. 9 3-2. 0 6 ( 1 H, m) , 2. 18-2. 45 (3H, m) , 2. 

45-2. 62 (3H, m), 2. 68-2. 78 (1H, m), 3. 00-3. 
10 10 (2H, m), 3. 14-3. 28 (2H, m) . 3. 28-3. 45 (1 

H, m), 3, 46-3. 54 (1H, m) , 3. 88 (1H, d, J-12. 

6Hz) , 4. 5 3-4. 7 6 ( 1 H, m) , 5. 13 (2H, q, J = 12. 

0Hz). 6. 99-7. 08 (1H, m) . 7. 19-7. 39 (8H, m) , 

7. 50-7. 62 (1H, m) 
15 ESI-MS Found :m/z 4 5 2. 2 [M + H] + 

sum 

l-^>v;P-N- [3-7£P [6-7Mn^y^>'/7 7>-l (3H) , 
4' -bf^'Jv>] ] -l-1)V7u¥M -D-7pU>75 PO^ 
20 1) 3-Xtfn [6-7;M-0-r7^>»/7 7>-l (3H) , 4' -tf^Uv 

>] ] - l— r;p7 p D/i>-i-75> 

7kfP KV^/77>-l (3H) , 4' -£^Uv>] •JfimifiOttfr 
OKXtfP [6-7MD-fy^>777>-l (3H) , 4' -If^iJJ? 
>] (EP 5 1 8 8 0 5#K£«0#ffiK:<fc0WII!Ufc. ) 

25 ttHJfi^y i f^CTS^*fr^\ $ift^5ifi7 : e;i'7 7 x i utifc. 

2) l-^>-7;P-N- [3-7t!P [6-7Mu-f 7^>>/77>- 1 (3 
H) , 4* -tf^Uv>] ] -\-<)\>-7°uMM -D-7'PU>7$h* 

3-XfcfP WV"<>!/75>-l (3H) , 4' -tf^'Jv>] — 1 — T 
7°PA>- l-75>Of^t>0lC, 1) T*#e>ftfc3-7sfc?P [6-7Jk*P< 
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VW77>-1 (3H) , 4' -kMUv>] ] -1— nV7uK>-l- 

1H-NMR (300 MHz, CDC 1 3) 6:1. 80-2. 68 (1 OH, 
5 m) , 3. 04-3. 7 0 (1 0H, m) , 4. 22-4. 31 (1H, m) , 
4. 42 (2H, s) , 5. 08 (2H, s) , 7. 00-7. 12 (2H, 
m), 7. 25-7. 32 (1H, m), 7. 42-7. 58 (5H, m), 8. 
50-8. 58 (1H, m) 

ESI-MS Found:m/z 4 5 2. 2 [M+H] + 

10 

H5S0J8 . 

l-1>i?)V-N- [3-7tfP [5-7)V*W(V*<>V77>-l (3H) , 
4' -b?^U^>] ] - 1 — UWu\LM -D-7pU>7^ K(P£fi£ 

1) 2-7o ; e-5-7;1/^d^>v j ;u7;P3-ju 

15 2-7D ; £- 5-7;U^P h;i/X>l 1. 3 Og, N-7Dt3A£BH$ H 
14. OOg, 7!/ex-fV7^D- 4 8mg£lH£fcJftfc6 Om IK 

15g. *50ml, 1, 4-i?**D->5 0ml fcMg&iD*., M&#T> - 

2) XbfP [5-7;^0-fV^>»/75>-l (3H) , 4* - (1 

25 1) Tt#?>nfc2-7P ; &-5-7;^P^>^;i/7;HJ-;U4. 20g£3 
Om 1 Ofh7k HD77>i:|«L, -78CK^«> 1. 59M n-7 
3^U^£A/n-Mr1f>»«2 8ml fcriSTLfc. 7 8CT 1 0 

ft9t#&* 1 -^>v;Hf^U H>4. 0ml©fh7th'D77>15ml» 
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^D7^77^- [SSl^/n-^^l/l] t«IU EffiSltt 

3. 9 OgSHfc, #e>nfcffi*f^3. 9 0g, i|ftp-^X>XJI/« 
5 2. 3 0 g, v^^;P7^y tTUv>7 3mg, h'JX^75>5. Oml^ 

7h^77^- Mlf^/n-A+f>=5/l] T*SKU7c. MS!tlH4 

3) 7>tfD [5-7MD-fV^>777>-l (3H) , 4' -tMU5> 
>] • ^Ll&^l 

2) Tf#£tlfc7t!n [5-7;i/^D-1'y^>y7^>- 1 (3H) , 4* - 
15 (1 '-^>yJl/^'Jy»] -£&&2. 1 0 g&**/-;U6 Om 1 fc» 
#U zk$Mb/^77A2 0 Omgfcftl*., TkSfgHiiET-e 1 2B*Kft#Lfc. 
««*«EET««l/*8ift^« 1 . 3 5 g zntc. 

4) l-^>v ? ;i/-N T [3-Xbfn [5-7Jl/^0'fV^>777>- 1 (3 
H) , 4' -tf^'J^>] ] - \-' OV7n\Z)l>] -D-7PU >75 H 

20 TsfcTD KV^> 1 /77>-l (3H) , 4* -tr^u^>] •tiSOftt) 
0H» 3) T?#&nfc*t!D [5-7MD^V^>V77>-l (3H) , 

1H-NMR (300 MHz, CDC 1 3) 6:1. 81-2. 68 (10 H, 
25 m) , 3 . 0 2-3. 71 ( 1 0 H, m) , 4 . 2 2-4. 3 2 (1H, m) , 

4. 43 (2H, s) , 5. 09 (2H, s) , 7. 00-7. 11 (2H, 
m), 7. 21-7. 31 (1H, m), 7. 42-7. 58 (5H, m) . 8. 
4 9-8. 5 8 (1H, m) 

ESI-MS Found:m/z 4 5 2. 2 [M + H] + 
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1-^>>U1/-N- [3-7>b!P (lH-^>f>-l, 4' -t^'Jv» - 
1 -^)\^UMM -D-7p'J>7$ F<?)£;$ 
5 1) 3-Xfc?D (lH--f>T>-l, 4' -t?^U~7» - 1 —Ol^P/l 
>-l-75> 

XHO MV^>>/77>-l (3H) , 4' -^'Jy>] -^^©^t) 
OKXtfP (lH-f>f>-l, 4* -t!^'Jv» -^I^ffl^Sffetefl 

10 2) 1-^>^)V-N- [3-T.tfP (lH--f>r>-l, 4' -fc^Uv 5 

» - 1— uvfa&v] -d-7*p>j>75F 

3-XfcfP WV^>!/77>-l (3H) , 4' -tr^Uv>] - 

-funy- 1 -75>of^t>Dfci) Tf#?>nfc3-^ifP (ih-Ot>- 

1, 4' -tf^u> J » - 1 — t;p7o/i>- i -7^ ><&ffl^sffittHig^ji 

15 K*|Si;T»£fir^ SH^^I^M7 : E^7 7X<i:bTt#fCo 

1H-NMR (300 MHz, CDC 1 3) 5:1. 34 (2H, d, J = 1 2. 
2Hz), 1. 69-1. 91 (6H, m), 2. 16-2. 41 (5H,m), 

2. 48 (2H, t, J = 7. 0Hz), 2. 90-3. 00 (2H, m), 3. 
01-3. 10 (1H, m) , 3. 19-3. 27 (2H, m) , 3. 31-3. 

20 3 9 (1H, m) , 3. 4 9 (1H, d. J = 1 2. 9 Hz) , 3. 8 8 (1H, 
d, J = 1 2. 9Hz), 6. 73 (1H, d, J = 5. 8Hz), 6. 80 
(1H. d, J = 5. 8HZ) , 7. 12-7. 40 (9H, m) , 7. 61 
(1H, b r s) 

ESI -MS Found: m/z 430.3 [M+H] + 

25 

mmm 1 o 

1- (2, 4-y7MD^>y^) -N- (3- {3-**V*eu [6-7 
1tWy^>77 7>-l (3H) , 4' -^^Uy>] ] - 1 jt^P bf 
)V) -D-7P'J>75 HO^ 
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1H-NMR (300 MHz, CDC 1 3) 5:1. 62-1. 95 (6H. m 
), 2. 18-2. 59 (8H, m), 2. 85-3. 02 (4H, m) , 3. 
5 13-3. 22 (1H, m) , 3. 25-3. 39 (2H, m), 3. 47 (1 
H, d, J = 12. 5Hz) , 3. 92 (1H, d, J = 12. 8Hz) , 6. 
7 7-6. 9 0 (2H, m) , 7. 19-7. 30 (1H, m) , 7. 53-7. 
6 2 (1H. m) , 7. 74-7. 7 9 (1H, m) , 8. 82-8. 91 (2 
H, m) 

10 ESI-MS Found:m/z 4 8 5. 1 [M + H] + 



£MM 1 1 

1- (2, 4-y7MP^>^) -N- (3- [ 3 -^VX fcf □ [7-7 
*[± 'M>!/7 7>- 1 (3H) , 4' -E^U5?>] ] -l--f;l/7°PH 

15 Jj/) -D-7°n'J>7S F 

1) 2- (l-^>y^-4-th'D+->^'Jy>-4-^JW -P^S? 

a*»HaT, 2-7*.P ; 6-3—>7/UUi?>l 0. 0 0gWl-^>y 
;l/-4-e^U K>1 2. 41gOfb7tKn77>3 0 0ral|^-7 
Otit^m MCI. 54M n-7'^'J5 1 7A/A ; l ; t>^4 2. 

20 6mlSrS«^-7 0 < C$r^J;^{C4 0^ttT^TL, -20"C 
'$TMU 2 0#jf#Lfc. SrtWEK*2 0 0ml *iD*M*T#MI«, S£ 
Rx^PTfflffll/fc. BRx^;i/«S<^*i^Tife&&» j£&£MEE@£U 
#^>n^?S&7K2 0 0ml ifh7kFD77>l 0 Om 1 Cll^t, 6 
N-&&3 Om 1 £iD*.£jS«fcRtt£U MT2H»lfc. 

25 »**^h'J"7A2 5g*ln^-5»T«ttS7;i/*Utttb» EJ£iR£*£»& 
l^TttHlLfc. »Kx^^SStefP^Jfi*Ti!t#«. «S7KMrhU9AT 
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2) [7-7*M s J*>V7 3>-l OH) , 4' -tMU 
3- ( 1 -^>y;H 4 - 1 FD+Vtl^'J y > - 4 - -fy-a^ft 

oftbOK, i) T#£>nfc2- (i -^>^-4-t Hn+^tr^'j v>- 

3) 1- (2, 4-i?7)V*U^>?)V) -N- (3- 
[7-71f< V^> s /7y>- 1 (3H) , 4* -fcM'Jv>] ] - 1 ->f 

□ tf;W -D-7*P'J>75 H 
10 XtfP MV1>V7y>- 1 (3H) , 4' -t!^ijy>] -SlfSC^ 

DH2) T-#e.nfc3-^y^trp [7-7if-fy^>\/77>- 1 oh) , 

£$£j&3t£7^;U7 7X£bTt#fc. 

1H-NMR (300 MHz, CDC 1 3) (5:1. 63-1. 94 (8H, m 
15 ), 2. 16-2. 58 (7H, m), 2. 91-3. 08 (3H, m), 3. 

13-3. 44 OH, m) , 3. 49 ( 1 H, d, J=12. 9Hz) , 3. 

94 (1H, d, J = 12. 6Hz) , 6. 7 8-6. 8 9 (2H, m) , 7. 

21-7. 30 (1H, m), 7. 43-7. 49 (1H, m), 7. 63-7. 

73 (1H, m) , 8. 18 (1H, d, J = l. 65Hz) , 8. 82-8. 
20 8 6 ( 1 H, m) 

ESI -MS Found: m/z 485. 2 [M + H] + 

mmm 1 2 

1- (2, 4-y7Ma^>-^) -N- (3- [3-^yXhTP [4-7 

25 v*>V7y>- 1 oh) , 4' -\KVi?>] ] -i--r;pypbf;^ 
i) 3- (i-^>^;i/-4-tKP+->fc:^Uv J >-4— iM kus»- 
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9 0rali§i$-6 5tMm 54M n-T^WJ^A 

/a^>M7 8m 1 ££«#-6 5X:^WD^V\Z2 5#yWtT?rF 
U -6 5 ^l?l-^>yJI/-4-t:^'JF>13. 
5 0 g»f h7k HD77>3 Omlll^W- 5 OrSr&Ock? KiTF 
5 U -5 OtTl 5#flt#l>fco Kfom*3 OttfrtfTl Or^T'M^. 2 
N-»9 Oml £flD;t, ^iBKT 1 lftJi#Lfco £^{C&MW£SD;LT 

-> | J*y;W7Ai'P'7hy77^ - [^nn*;PA/^^/— ;i^= l o 0/ 

10 i ] fc-c$Hi«»u ^mft&m 9 . 6 4 g 

2) 3-**7Xt:a [4-7UH , 7^>7*77>-l (3H) , 4' -tf^'J 
3- (1 -l>i?)l-4-k FP*vt^U^>-4 — f;W -fV-^^^ft 

©^tiDic, i). -c%<bntc3- (i-^>> ? ;u-4-th*D+vtf^uv>- 

3) 1- (2, 4-^7;P^P^>^;U) -N- (3- [3-*+V^t!D 
[4-71^ V<>V*7 7>-1 (3H) , 4" -tf^UvXl ] 

UMM -D-7*P'J>7$ K 
20 XtfP [>ry^>777>-l (3H) , 4* -fc?^Uv>] -ffig^Ottfr 
OfC> 2) T't#6nfe3-^+VXtrP [4-7if<V^>V*77>- 1 (3 

h) , 4' -eiy$»] -m«*«v»s«i»a*ifc«i2K:*i;TK«*ffv^ 

1H-NMR (3 0 0MHz, CDC 1 3) 6:1. 6 1-1. 95 (7H, 
25 m) , 2. 16-2. 3 0 (3H, m) , 2. 3 2-2. 4 4 (1H, m) , 2. 
46-2. 61 (4H,m), 2. 87-2. 9 9 (3H. m) , 3. 13-3. 
22 (1H, m) , 3. 27-3. 36 (2H, m) . 3. 47 (1H, d, J 
= 12. 5Hz) , 3. 92 (1H, d, J = 12. 6Hz) , 6. 78-6. 
89 (2H, m) , 7. 19-7. 28 ( 1 H, m) , 7. 52-7. 58 (2 
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H, m) , 7. 79 (1H, d. J = l. 31Hz) , 8. 8 7 -8. 9 0 (1 
H, m) 

ESI-MS Found:ra/z 4 8 5. 2 [M + H] + 

5 mmm 1 3 

1- (2, 4-y7MO^>y^) — N— (3- [5-7 

•tf-rv^>^7^>- i (3H) , 4' -^Uy>] 3 - i -<;u^p bf;t^ 

1) -D-yp'J >7S F<7)£fi£ 

1) 4- (l-^>y;P-4-th*a+y^iJy>-4-^;W ~n^>I? 
10 ^^ffl^T, -P^>$5. ' 00gOfh7th*D77>2 6 0ml«fjSlC 

2, 2, 6, 6-xh^^5 1 ;Hf^Uv>l 0. 3 m 1 ZtiQZ- 5 0 t;2;T&£P 

EJfi*fcl. 54M n-^;HJ^A/^*U->»tt6 6ml 
#-5 0 < C^^OJ;^{'2 5£*»ttT*rTU - 5 OWZT 1 WWil^Lfc. 5 
l-^>v;i/-4-t!^U K>1 0. 00gOfh7kKD77>30ml 
15 5 0X:*&O&5\zmT\s. 5 0"CT3 Oftm&L 

ft. 20ml &jn^iaas-e#fflft, MWl?JH 00m 

l^iP^TKTttmbfc *1*I»I^-C«t^. *I*6N-i»2 6ral 
£JnAT«te£lltt£U aHrC5PMMH*Lfc. K£m:&K*3&±HJtfA 
^2 5gJPAT»^7;i/*Uttit, E/Sil£*&£ft»X3^TiSffiLifc. B 
20 $?X:f;WI£®ft&&*Tifc#&. il7K«7"hU^AT'^Lfco &J$£fflE 

^^/-;i/=i o o/i-e»ttJU «ftiTimn*;PA/**/-;i/=i o 0/2 
TSgtHbfc. ] ICTMliU Mft^«5. 18g^&. 

2) 3-^VXEP [5-71ff yOV*75>- 1 (3H) , 4' -fcWJ 
25 v>] • 

3- (i-^>^;i/-4-kh'P^i/t?^Uv > >-4— r;w >fy-3^>» 

©fttoOK, 1) mt>ntz4- (l-^>y^-4-tFP+y^'J->*>- 
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3)1- (2, 4-y7 )V*a*>i?)V) - N - (3- + 

[5-7if<y^>i/7^>-i oh) , 4' - tf^u ] -1 — r;i/7 

□ kMH) -D-7*DU>75K 
XtfO MV^>'/77>-l (3H) , 4' -K*U5»] -ili©^ 
5 OKI) Ttf ^tlfc3-^y7>hfn [5-7^V^>V*7 7>-l (3H) , 

1H-NMR (300 MHz, CDC 1 3) 6:1. 55-1. 94 (8H, 
m), 2. 13-2. 57 (6H, m) , 2. 87-3. 01 (3H, m), 3. 
10 14-3. 63 (5H, m) , 3. 92 ( 1 H, d, J = 13. 2Hz) , 6. 
78-6. 9 0 (2H, ra) , 7. 18-7. 3 6 (2H, m) , 7. 51-7. 
58 (1H, m) , 8. 85 (1H, d, J = 5. 42Hz) , 9. 1 5 ( 1 H, 
s) 

ESI-MS Found:m/z 4 8 5. 2 [M + H] + 

15 

«0J 1 4 

1- (2, 4-y7MD^>y» -N- [3-XbfP [7-^;KV^> 
Vyy>-1 (3H) , 4' -bf^Uv>] ] -l-sMWuldM -D-7°d 
U>7$ H<P£$ 

20 1) l-^>^;i/-4- [2- (fcKD+SoWW -6-^f;P7x-^] tf 

a*9HAT. 2-7D*-3-*3\H/£J§*lfc5. 3.3gOfh7tHn7 
5>1 0 0mlO»«c&01CS-C?&m J*£m:*SS{t»J3 t £A7;P5X»7A 
3. 0 0g£«$o< Din*, TO^0'C$:^J:ot2B#Ppm^L7 v Co tK2 0 
25 ml£&*fcto*5$TKfc&f?jtU *®&, fiftOyyiM (i@5$7-h 
U <7 A* >J -7 AB9*frtt) 0 0ml gflKT 3 0#Mlft#Lfc. 

5 0mll:**St. :©ig^-7 8tJt^M, Efcttfcl. 5 4M 
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n-^;UU^A/^*-tf>**2 5ml&}lTU - 7 8t)£ifcO«};5 K 3 
0#«#Lfc. 1 -^>^-4-tr^U H>3. 79g0f h7hb* 

2) N-^>v;i/-XtfO [7-^f;HV^>777>-l OH) , 4* - 

10 \ziv?>] 

1) T#e»nfci -^>v;i/-4- [2- (tKn+^^w -6-^^ 

7ii;W tf^'J 5?>-4-*-;H. 5 8gO^OD^A10ral^l:h 
UlW5>lml, ilkhJH^J^3g0y^JH$y tf'J^ 

15 Efcttfcrtl 0 m 1 £Jn*£DO*^ATJ*aiU ^DU*^Alft*l*Wa(fc^ 

74- [n-M^>/»»X^;U=3/l] lCT#!8t*lf§JU &H<bfttt5 5 
9. 5mg£t#fc, 

3) XfcTD [7-^;K , W/77>-l OH) , 4* -fc!^U^>] • 

20 ffl&m. 

2) -r#e»n^N-^>^;p-xtfD [7-^m^> i /77>-i (3 

H) , 4' -tr«*'J$»] 5 5 9. 5mg©^^y-;P5ml»*{w7K»<b/t7 

£jtS'JLT> M£MM£U #^tlfc^tC4N-m/^^-9->0. 5 
25 m 1 fciPATM-t? 1 0#H«#Ufc. ^T?£lS«*««1"SJli:KJ:0*S 
fl3-&«4 6 4. 9mg$»fi7^7 77tLT#fc. 

4) 1- (2, 4-/7MD^>yjW — N— [3-7tfP 
^>777>-l OH) , 4' -tf^Uv>] ] -l-<";P7*Ptf;i/| -D- 
7°P'J>75 h* 
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xtTD kv^>777>-i (3H) , 4* -tr^'j^>] -mmm(o^t> 

OK, 2) Ttt^tlfcXtfD [7 - ^?MV^> , /7 7>- 1 (3H) , 

5 1H-NMR (300 MHz, CDC 1 3) 6:1. 6 1-1. 95 (7H, m 
), 2. 16-2. 5 8 ( 1 1 H, m) , 2. 82-3. 02 ( 3 H, m) . , 3. 
11-3. 21 ( 1 H, m) , 3. 22-3. 38 ( 2 H, m) , 3. 47 (1 
H, d, J = 12. 9Hz) . 3. 90 ( 1 H, d, J = 1 2 . 6Hz), 5. 
02 (2H, s), 6. 25-6. 91 ( 2 H, m) , 6. 98-7. 09 (2 
10 H, m) , 7 . 12-7. 31 ( 2 H, m) , 7 . 4 8- 7. 5 8 ( 1 H, m) 
ESI-MS Found:m/z 48 4. 2 [M+H] + 



nmm 1 5 

1- (2, A-i/y)V^u^yj/M -N- [3-XbTn [7-/?M^> 
15 '/77>-l (3H) , 4' -tf^l)3?>] 3 Z-LzdAlE^M -D-^P 

2_y nt - 3 -^ ^g&SROftfc 0l:2-7*D€-4-/ 3-)V£Wmfc 

*m*z>mte%mmi 4\zwuTRfozm\ mm<tGW*m&7 7 

20 1H-NMR (300 MHz, CDC 1 3) 5: 1. 63-2. 06 (8H, 
m), 2. 16-2. 53 (10 H, m), 2. 81-3. 00 ( 3 H, m) , 
3. 12-3. 41 (3H, m) , 3. 47 (1H, d, J = 12. 9Hz) , 
3. 91 (1H, d, J = 12. 9Hz) , 5. 02 (2H, s) , 6. 77- 
6. 90 (3H, m), 7. 08 (2H, m), 7. 19-7. 28 (1H, 

25 m) , 7. 5 6 - 7. 6 6 (1H, m) 

ESI-MS Found:m/z 4 8 4. 2, [M+H] + 

nmi 6 

1- (2, 4-y7Ma^>yJP) -N- [5->W;^> 
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V77>-1 (3H) , 4' ~^'Jy>] 3 - 1-4 )V7u\Z)V\ -D-Zfu 

2- 7*P^-3-* ^i^Itt©^ 0^2-^0^-5-^ ?)V£&mWl 
5 l/Tlf;. 

1H-NMR (300 MHz, CDC 1 3) 5:1. 60-2. 07 (9H, 
m), 2. 14-2. 53 (9H, m) , 2. 31-3. 01 (3H,m), 3. 
12-3. 41 (3H, m) , 3. 47 ( 1 H, d, J = 12. 5Hz) , 3. 
91 (1H, d, J = l 2. 9Hz), 5. 02 (2H, s), 6. 78-6. 
10 90 (2H, m), 6. 93-7. 10 (3H, m), 7. 20-7. 28 (1 
• H, m) , 7. 5 5- 7. 6 5 ( 1 H, m) 
ESI-MS Found:m/z 4 8 4. 3, [M + H] + 

mm® 1 7 

15 1- (2, 4-^7;M-P^>>W -N- [3- [3-^VXtfP 

>V77>-1 (3H) , 4' -1M'JS?>] ] ] -1— i)V?U\ZM -D- 
7°P'J>7$ K^o^ 

1) 3- [3-**y*eD WVW77>-1 (3H) , 4' -tr^us? 

>] ] -l— •f;i/7*p/i>-i-7 = > 

20 XfcfP My?>!/77>-l (3H) , 4' -IMU5?>] • 

0(C3-^VXtfP [< y<>7*7 7>- 1 (3H) , 4' -t^Uv>] • 
(US 3 6 8 6 1 8 6*Ce«0#fcfc«fc0W»Ufc. ) &ffl^5fl&tt^ 
WJlCfCTM^fr^, ^t£tl£M&7^7 7X£LT#fco 

2) 1- (2, 4-v ? 7;P*P^>^) -N- (3- [3-^VXtfP C-f 
25 7^>77 7>-l (3H) , 4' ~^'J^>] ] ] - \ -4 )V?U\Z)V) - 

D-7°PU>75H 

3- XtfP [-f7^>77^>-l (3H) , 4' -tf^U^>] - 1 -4)1 
7°PA°>-1-7^>0^O{^ 1) Tt#£ftfc3- [3-^VXtfP 
V^>777>-1 (3H) , 4' - tf^U v ? >] ] -1— f;P7*P/t>-l- 
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1H-NMR (3 0 0MHz, CDC 1 3) 0:1. 62-1. 94 (7H, 
m) , 2. 15-2. 3 0 (3H, m) , 2. 31-2. 4 3 ( 1 H, m) . 2. 
5 46-2. 58 (4H, m), 2. 86-3. 01 (3H, m) , 3. 13-3. 
21 (1H, m) , 3. 2 3-3. 4 0 (2H, m) , 3. 47 (1H, d, J 
= 12. 5 Hz) , 3. 92 (1H, d, J = 1 2 . 6Hz), 6. 78-6. 
90 (2H, m), 7. 19-7. 29 (1H, m), 7. 32-7. 38 (1 
H,m), 7. 49-7. 61 (2H,m), 7. 62-7. 70 (1H, m) , 
10 7. 8 4-7. 9 1 (1H, m) 

ESI-MS Found:m/z 484. 4 [M + H] + 

mmm i s 

1- [ (1 -*3-)V- 1H- f $^/-;i/-2— i)V) *?)V\ -N- [3-7 
15 fcfP [7-^KV^>'/77>-l (3H) , 4' -tr^U^>] ] -1- 
<i)\-1u\L)V) -D-7d'J>7$F(Z>&eS 
2, 4-v J 7;i/^D^>X7^rt KOftfeOt 1 -/fH^^h 
• 2-*^'>7;i/Tth* (J. Med. Chem. , 2 2#, 1 3 9 9-4 0 

2M, (i 9 7 9¥) tmrnvittm zm^zmtzmm 4\zmvxR%>& 

20 frK &mt£W*mt&7 : £)\>'7 7*tLX%tz a 

1H-NMR (3 0 0 MHz, CDC 1 3) 6 : 1H-NMR (3 0 0MHz, 
CDC 1 3) d : 1. 21-1. 31 ( 1 H, m) , 1. 55-2. 09 (11 
H, m) . 2. 34-2. 7 2 (7H. m) , 2. 89-3. 0 8 (2H, m) . 
3. 17-3. 37 (2H, m) , 3. 6 4- 3. 7 8 ( 1 H, m) , 3. 83 

25 (3H. s) , 4, 23 (1H, d, J = 14. 4Hz) , 4. 34-4. 38 
(1H, m) , 5. 02 <2H, s) , 6. 9 3- 7. 3 8 (6H, m) 
ESI-MS Found:m/z 4 5 2. 3 [M+H] + 



■MM 1 9 
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1-^>> ? ;1/-N- [3-Xb?a K V^>V77>- 1 (3H) , 4' -bf^. 
u^>] -i--f^7>;H -D ~7°P 'J >7$ HtOM 

1) 2- [3-Xt!P [-f 'W/77>- 1 (3H) , 4' -I^'J^>] - 

i-^ov^M - iH—r y^oF-ju- 1, 3 (2H) 
5 2- o-ttvzf^M -iH-<y<>H-;u-i, 3 (2H) ->>:*> 

2 5 0mg<hXtfP [<V^>y77>-l (3H) , 4' -tMU^>] • & 
®f^3 9 0mgCD/^y-;i/4m IMC 0. 3 M7MHti/7/ # h U 
^-l/2lM/^;-Mll. 5ml£in*., M&#T10P#|S3 
Jt#bfc. MII1N-Ii5ral %&Mm<toz., 

10 Ttc^JPA^PO^ATttHiL, 7PP*;i/Al£t§fn&^7kl!»^ *ItKSK 
g^hU^AT&^Ufc. »»£«jES£l,fcfc, #rttJL;fcH#:£'>a£>7PP 
*;i/A-C^LT, gift^i3 3 4mg£m£«<i:LT#fc. 

2) 3-XtfP [-TV^>y77>-l (3H) , 4' -tT^U> ? >3 - 1 — f 

;i^>-i-7S> 

15 2- (3-XtfP [-fV^>y77>-l (3H) , 4' - fcf^l) 1 - 

-fjp] tW^] -1H-- r v-r > k— 1 , 3 (2H) -^><DRt>r>\z 

1) T#e>nfc2- [3-XtTP MV^>y77>-l (3H) , 4* - 1? ^ 
U5»] -1— OPT^SM - 1H-- f yf >K-Jl>-1, 3 (2H) 

20 3) l-^>v;U-N- [3-T.tTP My^>!/77>-l (3H) , 4' - 
t^'Jv>] -1— f^7*^;U] -D-7°PU>75K 

3-xtfp kv^> , /77>-i oh) . 4* -hf^u^>] - 1 — 
7°p/t>-i-75>©^t>on2) T#^nfc3-7>trp [-ry^>y7? 

>-l (3H) , 4' -fc^Uv^] - 1 -4)V79>- 1 -75>&ffl^*«& 

1H-NMR (3 0 0MHz, CDC 1 3) 6:0. 98-1. 10 (3H, 
m), 1. 19-1. 35 (2H, m), 1. 41-2. 05 (6H, m), 2. 
12-2. 45 ( 3 H, m) , 2. 48-2. 88 ( 5 H, m) , 3. 00-3. 
11 (1H, m) , 3. 15-3. 56 (4H, m) , 3. 82-3. 94 (1 



WO 02/088089 PCT/JP02/03878 

83 

H, m) , 5. 03-5. 11 ( 2 H, m) . 7 . 16-7. 62 (10 H, 
m) 

ESI-MS Found :m/z 448. 4 [M + H] + 
5 £MM2 0 

1-^>> ? ;1/-N- [ (IRS, 3SR) -3-XfcfP [^fW/7 7>-l 
(3H) , 4' -hf^'Jv>3 -l-^)V s y^u^y^)V\ -D-7*pU>75 
KR#1 -^>v;l/-N- [ (IRS, 3RS) -3-XbfP 7 
>-l (3H) , 4' -W)i?>-l-'1)Vi'9Ul>?)V] -D-7°P'J> 

10 7^ POStft 

1) i-iett-'79-)Vz?*?)V i sn*5'i'9n*>9>-3-*-)V 

1, 3 -'>^D^>^>^-;H. 0 0gO^f;^A75H8 0ml 
ig^OtC^L -f S.W-)V7 5 Omg, tert-T*^* uui/^)Vl/ 
7>1. 4 3g«J]Di, Sfli*TlHiUnil«K:Tl»IHBlJ^l/3t. £JS$ 

A^P?f^77^- [n-A+it>/«X^=5/l] KTflfliSlllU 
SIB^*9 2 6mgSj»l6«#tbTll&. 

2) 3- (tett-^)V^^)Wya^y) i/?ul>9>- 1 

20 1) T!fte>tl1tl-\ert-7f')W*?)Vi/n*5/S/irU'l>9>-3-*'- 
;i/9 2 0mgOi?^fMW+->H2 Om 1 ftttlc h U 1^75 >4. 7 m 
1, W7 MJjf+S'F-tfU 3. 4g0y*^ia;i>>Mr*>l<5 
mlM£JI»;L ifiTlWJ$Lfc. E£«K*£Jn*., IMx^JPT 

[n-AW/ffftif^lO/1] fcT#«*»«U gi^i7 6 6m 

3) 3-T.tfP HV^>\/77>-l (3H) , 4* -tf^'JvX) - 1 i 
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2) T#enfc, 3- (tert-y^l/v^^vP^rv-) v£p^>*>- 

(3H) , 4' -tT^Uv>] 'MfiQOOmg, 0. 3Mv7/7K^t*^ 
^HJ^A- l/2i«^^y-Wfl 6. 7ml£M#iP3-> gffltC 
5 T 1 4B#Pa1«b£. MfC 1 N-tKM^- h U -7A*M£AP 

^tSUbfc. t#e>tlfcffl4fi£W3 5N-^l Oml£ 

»'> l J*»7A?D-7h^7^- [^op*;i/A/^^y-;i/ 

= 10 0/1] (CTMWML, Mft^«l3 9 Omg§i67^77Xil 
4) 3-Xlfn [-rv^>^7^>-l (3H) , 4' -t!^'J>?>] - 1 f 

15 ;p^^p^>^;p75> 

3) -et#e,n^c3-XhfO [<y^/77>-l (3H) , 4' -tf^Uv 

>] - 1 -<;i/->^o^>^y-;i/3 8 omg®;7PP*;i/A i omi 

h'jX^;i/75>0. 3 9m 1 , M^^>X;i/^x;i/0. 1 6m 1 SJB&ilD*., 

t#e.nfem^%*> ? ^^;i/*;i/A7a h 5m 1 izmmzv. zwmmz 

7v J ib^hU'7Al 8 2mB*ijnA, 8 0*CtCT 2BSMtt#Lfc. KfoWLZMM 

25 7h7tHD77>8ml, *lm 1 fi^«fc*»**fc«, ZOfemz h U 
7x-M77^ >6 0 Omg£iP;l> 8 5*0^X4 ^Hft^Lfc. 

fiST»aFbfc«, z\<DRfomziN-mt%ijaz.T®&*mmzL, 

? PD^ATtfem 1 N-jJcKfltf- h U >>A*«Ftt*Jn^T7;i/* UttfcL 
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5) 1-"*>5W-N- [ (IRS, 3SR) -3-XtTD [-fy^>*/77 
>-l (3H) , 4' - tT^'J >?>] -l-DbS/trwO?-)]/} -D-7D'J 
5 >7^Ml-^>y^-N- [ (IRS, 3RS) -3-XtfP [<V^> 

»/75>-i (3H) , 4' -M^yy-i-DVMwKywi -d-7 

nU>73 H 

3-XtfP [<V^>»/75>-l (3H) , 4' -IMUS»] - 1 --r^ 
7PA>- 1 -75>Oftt)0H4) T*§&nfc3-*KD 7 
10 >-l (3H) , 4" -tT^'J'7>] - 1 f;l/^D^>^;U75>ftfflV»<5 

M± (IRS, 3SR) MttB#£!HK&± (IRS, 3RS) £# 
&. (IRS, 3SR) Rtf (IRS, 3RS) «, 

15 $nxv^vifcje){c, e£&Kottfct>0T&s. fto-c. (ir 

S, 3SR) (IRS, 3RS) #Tf»5«^*0, -t©«£tt» £SflS 
£$1® (IRS, 3RS) (IRS, 3SR) fiTFfcfc^T, n 

1-**>SW-N- [ (IRS, 3SR) -3-T.tfP MV^/79>-l 
20 (3H) , 4' -tf^Uv>] -1-'()H/9U«>W} -D-7P'J>75 
K 

1H-NMR (300 MHz. CDC 1 3) 6:1. 35-2. 10 (12 H, 
m), 2. 15-2. 4 5 (5H, m) , 2. 60-2. 77 (1H, m) , 2. 
8 6-3. 0 8 (3H, m) , 3. 18 (1H, dd, J = 5. 0, 10. 1H 
25 z) , 3. 44-3. 6 3 (1H, m) , 3. 7 9 - 3. 8 8 (1H, m) , 4. 
10-4. 33 (1H, m) , 5. 07 (2H, s) , 7. 0 2 -7. 6 0 (1 
OH, m) 

ESI-MS Found : m/z 4 6 0. 3 [M + H] + 
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l-^>^;i/-N- [ (IRS, 3RS) -3-*fcfP [<7^>y7 7>-l 
(3H) , 4' -Vmi?>-1-'()V*S>7U'<>?)1] -D-7°PU>75F 
1H-NMR (300 MHz, CDC 1 3) 5:1. 33-2. 30 (14 H, 
m), 2. 34-2. 48 (3H, m), 2. 72-3. 01 (3H, m), 3. 
5 02-3. 11 (1 H, m), 3. 18 (1H, dd, J = 5. 3, 10. 2H 
z) , 3. 52 (1H, d, J = 12. 9Hz) , 3. 79 (1H, d, J = l 
2. 9Hz) , 4. 17-4. 32 ( 1 H, m) , 5. 08 (2H, s) , 7. 
10-7. 3 9 (1 OH, m) 

ESI-MS Found : m/z 4 6 0. 3 [M+H] + 

10 

2 1 

l-^>v;U-N- [3- (4, 4, 4-HJ7;M-P) -3-XfcfP 
>'/7 9>-l (3H) , 4' -tMUS?>] -1— -D-7*n'J 

15 1) 3- (4, 4, 4-HJ7;M-D) -3-XfcfD [-f V^W75>- 1 
(3H) , 4' -t?^'JS»] -l-^^>l?X?Jl/XXf^ 
7.tfP KV^>777>-1 (3H) , 4' -tf^'JS^>] 5 0 0mg©^ 
^fM^ATib^ml^CIfjM, 4, 4 - h U 7;^P^7P b*— h 
6 6 7mg, KR*»J"7A7 3 0mg^lII»A, 1 0 O'CCT 3 0#«#Lfc. 

20 SiSt^ll^^Lfci, #£iniA, ^x^;WT»mL, Mx^;H£ 

!IS$yiJ*yjW7A^n7by77^- [n-A^VSfH^=3 0 
/l] fcT#»»»U Saft^*5 5 8mg§«lfi7 ; E^77^tbT^. 
2) 3- (4, 4, 4-hU7;^P) -3-T.tfP [<7^> , /77>- 1 

25 (3H) , 4' -e^'jv>] f;w^>-i-*-;u 

1) Ti#£>ft£3- (4, 4, 4-hU7>I^D) -3-XfcfP [<V^>7 

77>-i oh) , 4' -e^>j> ? >] - i--r;u7*^>i?x^x7 > 7 : -;u5 

5 0mg<Ofh7tHO77>l 5ml«, Jkft.TTK^bU^AT^Sx 
-7 A 7 OrngSrin*.. Otl;il|P«tf;. Settle 1 N-*»^± h U «7 
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[n-^*H->/WffltX?)l/=5/l] KT#»ttfiU Mfc#ft4 1 4mg 
5 3) 3- (4, 4, 4 - b 'J 7JM*P) -3-T.tTP 7^>77 7 >- 1 

oh) , 4' -e^'j-7>] -i—r;i/7^>-i-7-7F 

2) T't#£nfcl -t h*P*i>-3- (4, 4, 4-HJ7;M-D) -3-7. 
£p K7^>77 7>-1 (3H) , 4' -tf^Uv>] -1— OU7*>2 
00ragOfh7hHa77>l Omljt^tC, h U 7x-;i/*77^ > 5 0 0 

10 mg, AO% s J^)V7'/Vts)V^i/V-Y/Y)Vxymno. 7 6ml, v 
7x-;M^*U;i/7-7K2 6 2mg*«g»A., O'CtCTl. 5W?M8l^l/fc. 

5tfflji«7PTh7*77^- [n-^+it>/«X^=3/l] fcT#«tt 
15 «U &BMfc£«l 6 8mg£&&7 ; &;i'7 77.£bT#fc. 

4) 3 _ (4, 4, 4-HJ7;i/*P) -3-XtfP [-f 7^>7*7 7 >- 1 
(3H) , 4" -tf^'J-7>] -1— ()V79>-1 -73 > 

3) -et#e>nfc3- (4, 4, 4-hU7;i^p) -3-xtfp wv^; 

77>-l (3H) , 4' -tMLh7>] - 1 -<i)V?9>- 1 -7~7K 1 6 0 
20 mgtl 0%/15-77A#-#>4 0mg£xh7fcKP75>lml £fij9 ■ 
*#U ^;-^2 0rall?fUU zKUSgffl^T. illcTlWlfc, 

7 77,tbT#fc. 

5) 1-"*>JW-N- [3- (4, 4, 4-HJ7JM-P) -3-T.tfP OT 
25 7^>777>-l (3H) , 4' -^'Jy>] - 1 — OV7f-)V] -D-7 

PU>75 F 

3-T.tfP MVW75>-1 (3H) , 4" -tf^Uv>] - 1 — T ;P 
^>-l-75>CDftt)Dl:, 4) "T?#5ftfc3- (4, 4, 4-hU7;i/ 
*n) -3-XHP [<7^>777>-l (3H) , 4* -tf^Uv>] - 
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1H-NMR (300 MHz, CDC 1 3) 5:1. 64-1. 99 (9H, 
m) , 2. 18-2. 3 4 (1H, m) . 2. 36-2. 4 8 ( 1 H, m) , 2. 
5 6 2-2. 7 2 (1H, m) , 2. 7 5-2. 9 4 (2H, m) , 2. 95-3. 
14 (2H, m) , 3. 2 0-3. 4 5 (4H, m) , 3. 57 (1H, d, J 
= 12. 9Hz) , 3. 84 (1H, d, J = 12. 9) , 5. 07 (2H, 
s), 7. 03-7. 16 (1H, m) , 7. 17-7. 3 9 (8 H, m) , 7. 
4 0-7. 5 1 (1H, m) 
10 ESI -MS Found :m/z 5 0 2. 2 [M + H] + 

«0J2 2 

1-^>>MI/-N- [2-bFD^>-3-Xb!n KV^>'/77>-l (3 
H) , 4' -fc^U>?>] -1— f^ynCT -D-7*pU>73 FCM 

15 1) 1 -757-3-XlfP KW/77>-l (3H) , 4' -fcf^U^ 
>] -1— f)V7uK>-2-*-)V 

2- (t+V7>-2-fJMfJW - 1H— fV-f>K-;W- 1. 3 (2 
H) —7*>5 3 5mg&tf7>tfP [-fy«^>V*77>-l (3H) , 4' -M 
sV)V>] 5QOmg<DV**y>5m\<D®m%mffi0kftT. 1 2PtlHHI#L 

20 fc. E^^MSM, R«i:ttK**JDA^np*^ATJ4mL, ?pp 

* UTM{b^« 1 . 0 2 g t UTftfc. 

2) l-'OSW-N- [2-tHP+v-3-7xtrP Wy^>'/77>-l 
(3H) , 4' -tr*US»] -\-<)\,-}uMM -D-7nU>75 F 
25 3 -XhTD [<y^>y7^>-l (3H) , 4* -fc?^'J^>] - 1 — TJP 
7P/\°>-l-7a><Dftfc>0C, 1) T#e>tlfel-75/-3-XkfD 

y^>y77>-i oh) , 4' -tr^u> ? >] -i—r;u7p/\'>-2- 

7 7X<!:LTt#fc 0 



WO 02/088089 



PCT/JP02/03878 



1H-NMR (300 MHz, CDC 1 3) 6:1. 70-2. 34 (11 H, 
m), 2. 35-2. 48 (2H, m) , 2. 59-2. 7 9 (1H, m) , 2. 
91-3. 36 (5H, m) , 3. 3 9 -3. 7 4 (3H, m) , 3. 82-3. 
93 (1H, m) , 4. 20-4. 40 ( 1 H. m) , 5. 02-5. 11 (2 
5 H, m) , 7. 1 5-7. 4 4 (9H, m) 

ESI-MS Found:m/z 4 5 0. 1 [M+H] + 



l-^>v;P-N- (hy>X-4-X\fa K7^/77>-l (3H) , 

io 4' -tf^u^x) z±=dJkk£*l^£kM -d-^pu>75 KRtfi - 

'OSW-N- (v^-4-XlfP [-fV^> N /7^>-l (3H) , 4' -tf 
^US?>] -l-f^DA^^) -D-7°aU>7$ K<*)£$ 
1- (tert-7*h*v#;U#~;i/) -3-tTDU K>0ftfeOfcl- (tert- 
-4-tf^U H>*ffiVi*ffitt, 3*E««2 0K:*i;TjE« 

*y-;i,= 9/l]-fcT#*tt«U i§@tt®#J:DM±h7>X#&, M 

1— *>SW-N- (h7>X-4-XtfP WW/75>-l (3H) , 
20 4' -hf^Uv>] -l—i^sZWslri/M -D-7°PU>75H 

1H-NMR (300 MHz, CDC 1 3) 5:1. 03-2. 55 (18 H, 

m), 2. 59-2. 93 (4H, m), 2. 96-3. 08 (2H, m), 3. 

12-3. 23 (1H, m), 3. 42-3. 53 (1H, m), 3. 57-3. 

90 (2H, m) , 5. 07 (2H, s) , 7. 10-7. 43 (9H, m) 
25 ESI-MS Found:m/z 4 7 4. 3 [M + H] + 



l-^>v;i/-N- (y7-4-7lfD 7^>\/7 5 >- 1 (3H) , 
4' -tfOJv>] - l—Ol/^nM^U) -D-7D'J>75K 
1H-NMR (300 MHz, CDC 1 3) 6:1. 40-2. 51 (18 H, 



mm 2 3 
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m) , 2. 54-2. 71 ( 2 H, m) , 2. 75-2. 9 2 ( 2 H, m) , 3. 

01-3. 28 (2H, m) , 3. 4 4-3. 5 6 (1H, m) , 3. 88-4. 
10 (2H, m) , 5. 07 (2H, s) , 7. 10-7. 39 (9H, m) , 
7. 62-7. 75 (1H, m) 

5 ESI-MS Found:m/z 4 7 4. 3 [M + H] + 

lr-/S>s;;t,-N- [2-7^Q-3-XtfD MV<>V77>-1 (3 
H) , 4' -g^'JS?>] - X-ih-juMM -D-7°P'J>7$ K(Z)£fig 
10 1) 2-t KP+'>-3-XtfP [-fVW77>-l (3H) , 4' -tf^ 

us»] - 1 -o^uny- 1 - (tert-7>*^#,MSx;i/7S>) 

XfcfP MVt>*/77>- 1 (3H) , 4' -t!^Uv J >] 1. 80g, 
N— (2, 3-X#*">7*ai;;U7*;H$F) 2. 0 3g£l, 4— 
>2 0mlfc»#U 1 2 5tfcT4P9IBHt#l/fc«, »«ES*JBEI»3cl/fe. » 
15 6tlfc»ittl:K5^>l*ft4fcl.. 8m 1 , X?;-)l,8 Om 1 fcJE&iJD*, 

1, 4-Wf>40ml, 7jc40ml, h U 5 > 2 . 6ml£Jli& 
*P;L, OlCfcft#&5?-tert-:/^;P5>#-j|**-h2. 4 0 giP*fc. £0*1 

20 ^^l^WL-ciie.nfc^ti^^x^-etttijb. swx^n** 

*f?74- [>7UU*)\,k/*? J-)V=2 0/1] %mit&Vjl. 
9 g 

2) 2-7;^P-3-XtfP WV^>!/75>-l (3H) , 4* - fcWJ 
25 v>] - 1 -<;uyPA°>- 1 - (tert-7h + v^;^x;i/75» 

1) T^snfc2-kKP*->-3-^trp [-rv^>v/7 9>-i oh) , 

4' -e^«J5?>] -l-'UVT'u/Vs-l- (tert-yh+^*;^x;U7$ 
» 2 10mg^»fV>5. 0ml, t°Uv>0. 2 5ml©il£»*iC 

^(Dji^to £ cnTvx5 1 ;i/75y-y-;P77-hU7;^7-r ko. 
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16ml£JRTLfc. R«fl^«ftail*TlHiLT2«p|W«m ISMWtK 
*Jn*TE£&#lL;*1*\ *DP#;l'ATJl!lttl/fc. 7PP*;l/Al£«:hh 

p^h^77^- mn^)v/ n - ^\ +if > = i / 1 ] tsisi u ^mfc-sm 2 

5 0 m g £t#fc„ 

3) 2-7;i/^P-3-XtfP MVW77>-1 (3H) , 4' -tf^'J 
v>] -1 — T;l'^P/t>-l-7S>- 2i&$?i& 

2) -et#sti£2-7JM-p-3-7krp t-rv^>777>-i oh) , 

4' -WJy>] -1— 1)V^uny-\- (tert-7h*v#;P#-;i/7 5 
10 » SI. 5ml ©4N-||/yt+1t«W«U #e»tlAcM$r 2 P$ 

4) 1-^>^;U-N- [2-7;i/^P-3-XtfP WV^> 1 /77>-l 
(3H) , 4' -tf^Uv>] -H^a^W -D-7niJ>7Sh* 

3-xep [-rv^>y77>-i oh) , 4* -t?^u-7>] -i--r;u 

15 7o/t>-i-75>(0^i3i:. 3) r®t>ntz2-y)i*u- 3-7tfP 

[-T7^> 4 /77>- 1 (3H) , 4' -tM'Jv^] - 1 — f )V7u/\>- 

1H-NMR (300 MHz, CDC 1 3) 5:1. 85-2. 70 (8H, m 
20 ), 3. 28-3. 78 (10 H, m), 4. 28-4. 52 ( 3 H, m), 4. 
9 0-5. 3 8 (3H, m) , 7. 2 0 -7. 3 8 (4H, m) , 7. 41-7. 
61 (5H, m), 8. 79 (1H, t, J = 8. 7Hz) 
ESI-MS Found:m/z 4 5 2. 2 [M + H] + 

25 mMM2 5 

1-^>'7;P-N- (1, i-v^;i/-3-7ep [-fv^>y7^>-i 
(3H) , 4' -bf^Uv>] -1— T^7°Ptf;P) -D-7'PU>7$ H(D^ 

1- (tert-7*h + ->*;U#^) -4-t?^U FXaftfrDHtert-T^ 
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JV-1, l-^f;h3-^V/D^JWW-h (W0 96/22 9 9 

. 7 n\zRmo%m\zxvm&Lft. ) zm*z>mt%mm2o\zmvTE.fezft 

1H-NMR (300 MHz, CDC 1 3) 6:1. 29 (3H, s) , 1. 3 
5 3 (3H. s) , 1. 7 6 - 2. 0 5 (1 0H, m) , 2. 15-2. 45 (6 
H, m) , 2. 86 (2H, brd, J = 10Hz) , 3. 05 (2H, m) , 
3. 48 (1H, d, J = l 5 Hz) , 3. 86 (1H, d, J = l 5 Hz) , 
5. 06 (2H, s), 7. 08-7. 41 (9H,m) 
ESI-MS Found:m/z 4 6 2. 3 [M + H] + 

10 

^m\2 6 

N- (1, 1 -^^^-3-^hrP [-T7^>77^>-1 (3H) , 4' - 

if^u^>] -\-^)vzfu\i)V) -l - [ (i 1 h-< nyy- 

15 ^>X7^Tt H (Dttt) K>\Z 1 ^W-)V- 2 -fj)V^ 9 y7)Vf 

hK^ffl^-5ftil^M0il2 5lC*j£CT£&£ffV\ %Mit£®Z®.n&7 : e)V 

1 H-NMR (300 MHz, CDC 1 3) 6:1. 30 (3H, s) , 1. 3 
3 (3H. s) , 1. 72-2. 03 (11 H, m), 2. 12-2. 60 (5 
20 H, m) , 2. 8 8 (2H, b r s) , 3. 0 8 (2H, m) , 3. 6 6 (3H, 
s) , 3. 68 (1H, m), 3. 86 (1H, d, J = 15Hz), 5. 06 
(2H, s) , 6. 82 (1H, s) , 6. 95 (1H, s) , 7. 08-7. 
5 0 (4H, m) 

ESI-MS Found:m/z 46 6. 3 [M+H] + 

25 

nmm 2 7 

1- [ (1 lH—{SM-)V-2-' Qk) -N- [1-* 

5Ml/-3-7.tfa [-fV^>'/77>-l (3H) , 4' -bT^'Jv>] - 1 - 
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ten - - 1 , i - v * 9)V - 3 - y 7 p \t)Vii - h ©ttfc> >9 

fctert-^;p-l-^^-3-**V^otr;l/*;UA^-h (J. Prak 
t. Chem. /Chem. -Ztg. , 3 3 9# (1) , 96-97H. (1 
9 9 7¥) \Zt?MOl]fe\Z Lit. ) «^J2 5(C^i;T 

1H-NMR (300 MHz, CDC 1 3) 6:1. 10-1. 20 (3H, 
m) , 1. 65-2. 25 (9H, m), 2. 26-2. 90 (9H. m) , 3. 
10-3. 23 (2H, m) , 3. 6 7 - 3. 9 5 (4H, m) , 4. 03 (2 
H, s) , 5. 06 (2H. s) , 6. 82-7. 50 (6H, m) 
10 ESI-MS Found:m/z 4 5 2. 3 [M+H] + 

$mW2 8 

l-^>v;U-N- [3-XbfP [-fV^>V77>-l (3H) . 4' ~bf^ 
Ug>] - 1 — f^7°Dfcf;P) \j^)i?>-2-%)V#tt* F<PS& 
15 N- (tert-7h*5/#;M?-;W -D -7n L) >4)ftfc>9 1 - (tert-7 

1H-NMR (300 MHz, CDC 1 3) 6:1. 40-1. 90 (8H, 
m) , 1. 92-2. 13 (4H, m) , 2. 3 0- 2. 5 5 (4H, m) , 2. 
20 7 8- 3. 0 0 (4H, m) . 3. 18 (1H, d, J = 13. 5Hz) , 3. 
22-3. 37 (1 H, m) , 3. 42-3. 55 (2H,m), 3. 88 (1 
H, d, J = 13. 5Hz), 5. 06 (2H, s), 7. 00-7. 06 (1 
H, m) , 7. 1 5-7. 4 0 (9H, m) 
ESI-MS Found:m/z 44 8. 3 [M + H] + 

25 

mm 2 9 

(4R) -l-^>y;i/-4-hHD^'>-N- (3-XhfD [±VS±>2Z22 
y- 1 (3H) , 4' -¥^)i?y] -l-4)VfU\Z)V) -D-7dU>7S 
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N- (tiTt-7h**siJ)V$-)V) -D-7p U >Of^t>0 fcN- (tert-7 
h*^*;^^) -4R-th'D^y-D-^oU> (J. Med. Che 
m. , 3 4# (9) , 2 7 8 7 - 9 7JC> ( 1 9 9 1 ¥) KUBfcO^ttKJ: OP 

5 7 7*£LT#fc. 

1H-NMR (300 MHz, CDC 1 3) 6:1. 72-1. 88 (4H, 
m), 1. 90-2. 22 (3H, m) , 2. 40-2. 80 (7H, m), 2. 
9 6-3. 4 6 (6H, m) , 3. 61 ( 1 H, d, J = 13. 2Hz) , 3. 

89 (1H, d, J = 13. 2Hz) , 4. 34 ( 1 H, t, J = 4. 5Hz) , 
10 5. 06 (2H, s), 7. 10-7. 38 (9H, m) , 7. 75-7. 85 

(1H, b r s) 

ESI-MS Found:m/z 4 5 0. 2 [M + H] + 

15 i-^>y;i/-N- [3-xtfa (iH-of>-i, 4' -e^Uv» - 

N- (tert-:/h + v#;i/#~;i/) -D-^DU>Oftt)0fCN- (tert-7 

20 1H-NMR (300 MHz, CDC 1 3) 6:1. 35 (2H, d, J = l 2. 
2Hz), 1. 71-1. 91 ( 5 H, m) , 2. 15-2. 43 ( 6 H, m) , 
2. 51 (2H, t, J=6. 9Hz), 2. 98-3. 09 (3H, m), 3. 
19-3. 4 0 (3H, m) , 3. 5 2 ( 1 H, d, J = 1 3. 2Hz) , 3. 

90 (1H, d, J = 3. 9Hz) , 6. 74 (1H, d, J = 5. 6Hz) , 
25 6. 8 1 (1H, d, J = 5. 6Hz) , 7. 17-7. 38 (9H, m) , 7. 

6 3 (1H, b r s) 

ESI-MS Found:m/z 4 3 0. 3 [M+H] + 



mm 3 1 
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(4S) -l-^>yJV-4-hKPty-N- (3-XtfP HV^>V7y 
>-l (3H) , 4' -bf^Uv>] - \-<ih-?U\t)V) -D-:/a'J >7S 

N— (tert-^h + '>*;i/#n;i/) -D-^P'JXDftfcOKN- (tert-y 
5 h+->^7;i/^-Jl/) - (4S) -tFu*is-D-7aiJ>$:m^Z>mZg:MM 

1H-NMR (300 MHz, CDC 1 3) 6:1. 70-1. 78 (4H, 
m), 1. 93-2. 07 ( 3 H, m) , 2. 21-2. 31 ( 1 H, m) , 2. 
35-2. 80 (5H,m), 2. 81-2. 89 (2H,m), 3. 18-3. 
10 4 0 (3H, m) , 3. 54 (1H, t, J = 8. 2Hz) , 3. 63 (1H, 
d, J = 1 3 . 0Hz), 3. 91 (1H, d, J = 13. OHz), 4. 3 
3-4. 39 (1H, m) , 5. 05 (2H, s), 7. 02-7. 05 (1 H, 
m) , 7. 2 0- 7. 3 8 (8H, m) , 7. 5 3 - 7. 5 9 (1H, m) 
ESI-MS Found:m/z 4 5 0. 3 [M+H] + 

15 

%mm 3 2 

l-^>v;|/-N- [3-Xfc?P [<V^>^77>-1 (3H) , 4' -bf^ 
U^>] - \-<M -fuMM - (2S) -7iL^>7S. FV&ft, 
N- (tert-^h+i/*;i/#-;W -D-^P 'J ><DRt>K> K (2S) -N- 
20 (tert-^h + ^^fcJl/) -1, 

mmi \zmcTKfo*m\ %mtG®zm&7 : E)iy7ztLT'&tz a 

1H-NMR (300 MHz, CDC 1 3) 5:0. 8-2. 12 (8H, m), 
2. 3 3- 2. 5 0 (4H, m) , 2. 8 0 -3. 7 5 (9H, m) , 5. 07 
(2H, s) , 7. 00-7. 45 (1 0 H. m) 
25 ESI-MS Found: m/z 420.2 [M + H] + 

3 3 

(4S) - 1 -^>V)V- 4-* h^v-N- Q-^fafP MVOVy? 
>-l (3H) , 4' -bT^'Jv>] - 1 --Qt^PbMU) -D-7n'J>75 
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N- (tert-^h+->*;P^-;P) -D-^PU>©^t)0fcN- (tert-^ 
h+v^j;^^) - (4S) h^5/-D-yo'J> (W09 2/1 8 1 5 

5 iM^^i67^77XiUT#fc, 

1H-NMR (300 MHz, CDC 1 3) 5:1. 66-2. 03 (8H, 
m) , 2. 28-2. 53 (5H,m), 2. 78-2. 89 (2H, m), 3. 
17-3. 60 (5H, m), 3. 27 (3H, s) , 3. 82-3. 95 (2 
H, m) , 5. 06 (2H, s) , 6. 9 8 - 7. 0 5 (1 H, m) , 7. 1 
10 6-7. 3 9 (8H, m) , 7. 4 8-7. 5 6 (1H, brs) 
ESI-MS Found:ra/z 464. 2 [M + H] + 



1- (2, 4-y7MD^>y^) -N- (3-T.bfP KV^>V7 7>- 
15 1 (3H) , 4' -kf^Uv>] -\-4)V7u\iM -2, 5-vhHn-l 
H-bfP-JU- 2 -ftjMfrfr-frs F©£fiE 

1) N- i\n\-'7V*i'iJ)\s$-M -2, 5 -ft FP-DL-7P U > 
DL-rkFD7'P l J>2. 0Og©f h7kh'a77>»«2 5mlC4 

N-TKR^h'J^ATKiSlStSm 1. tert-^ h*vv#-#*- h 3 . 5 0g 
20 *A&ftn*.. ^T2B#f B 1Wt7c 0 £^$£6N-i&i?£ckD4>foU ?pp 

2) 1- (2, 4-^7;i/^D^>v;i/) -N- (3-XfcfP KV^>777 
>-l (3H) , 4' -fcr*US»] - 1 -<Jl/yPtf;U) -2, 5-ytF 

25 P-lH-trP-^-2-7j;i/^++)-5 H 

N— (teirt-yh*">*;^=;W -D-^P'J XDftfcDK 1) m&ttfc 
N- (tert-yh+i/^;i/^-;U) -2, 5-yth*D-DL-7*PU>^^ 

5ttH*it«i2ic*i;-rjE«*ffv^ M^***fe7^7 7^tLT#fc. 

1 H-NMR (300 MHz, CDC 1 3) 6:1. 74-1. 79 (4H, m 
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) , 1. 85-2. 1 0 (4H, m) , 2. 40-2. 65 (3H, m), 2. 
88 (2H, brs) , 3. 2 0-3. 4 8 (3H, m) , 3. 70 (2H, m 
) , 3. 96 (1H, d, J = 12Hz), 4. 18 ( 1 H, brs), 5. 0 
8 (2H, s) , 5. 80 (2H, dd, J = 2, 9Hz) , 6. 80-7. 6 
5 3 (7H. m) 

ESI-MS Found:m/z 4 6 8. 2 [M + H] + 



5 

(4S) -1- (2, 4-y7MD^>-^V) -4-fc h*P^>-N- (3- 
10 ZbfP [-fV^>777>-l (3H) , 4' -bf^Uv>] -l-^)V^uM 
)V) -D-7p'J>75 KOfttft 
N- (tert-^h+v^;^r.;i/) -D-^PUXOftfcOfcN- (tert-7 
- (4S) -tHn+->-D-^PU>&fflV»5ffl«^Jfi« 

15 1H-NMR (300 MHz, CDC 1 3) (5: 1. 74-1. 81 (5H, 
m), 1. 94-2. 08 (3H, m) , 2. 22-2. 32 (1H, m) , 2. 
36-2. 54 (5H, m), 2. 80-2. 89 (2H, m), 3. 19-3. 
42 (3H, m), 3. 51 (1H, t, J = 8. 3Hz), 3. 59 (1H, 
d, J = 12. 8Hz) , 3. 95 ( 1 H, d, J = 12. 8Hz), 4. 3 

20 2-4. 4 0 (1H, m) , 5. 07 (2H, s) , 6. 81-6. 91 (2H, 
m). 7. 07-7. 10 (1H, m) , 7. 20-7. 28 (3H, m), 7. 
5 8- 7. 6 2 ( 1 H, m) 

ESI-MS Found:m/z 4 8 6. 2 [M+H] + 

25 mmm 3 6 

(4R) -4- -l-'OSW-N- (3-XbfP MV1>*J 

77>-l (3H) , 4' -^Uy>] -\-^)\,-ru\L)V) -D-7p'J> 

lT#bft£fc£$i5 Omg, B»13ml. h'J7x-MX7^ 
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>32mgSf h7tFP7 7>\Z®M2-&, Z. <D®m\ZzS-( 7 7p \L)W 
t>)V$*i'V-Y2 5 m 1 £2JD;i, gfifcTl 2Pf|ig&#Lfc, M£MJ£@S 
fM^vU^W^A^p-ThT*^^- [^PPtf^A/**/- 
;P=5 0/1] ICTMiL, SfI{t£#Jl7. 6mg*efiHfttl/T»fc. 
> 5 1H-NMR (300 MHz, CDC 1 3) 6:1. 70-1. 82 (4H, 
m), 1. 94-2. 10 ( 3 H, m) , 1. 96 (3H, s), 2. 12-2. 
32 (1H, m) , 2. 38-2. 70 (6H, m) , 2. 82-2. 95 (2 
H,m), 3. 08-3. 16 (1H, m) , 3. 20-3. 42 (3H, m), 
3. 51 (1H, d, J = 1 2. 9Hz) , 3. 90 (1H, d, J = 12. 9 
10 Hz) , 5. 0 7 (2H, s) , 5. 15-5. 6 2 (1H, m) , 7. 0 5- 
7. 13 (1H, m), 7. 17-7. 40 (8H, m) , 7. 52-7. 62 
(1H, m) 

ESI-MS Found:m/z 4 9 2. 2 [M + H] + 

15 nm®\3 7 

US) -4- (7^£jk7SV) - 1-^>> ? ;I/-N- (3-^bfP [>fV^ 
>V7?>-1 (3H) , 4' - fcf^U v ? >] -l->()V7u\Z)V) -D--/P 

H10IJ2 9T»&ttfcfc"&ttl 3rag©Th7kh'D75«0. 3ml \Z 
20 SS*»iBftT» HJXtMI/7S>6. 2 i 1 , &{fc**>7Jl/*-;U3. 4ml 

SKSiUci, #£ftfc^$£~7*^;N^A7$ HO. 3ml ?mML1t. 

zmmizgrnnm^T* jvik-fhvv&ii. 3mg, awti-hvv&i 

25 mgSJQfcfcftv 8 0^:^X2 B#ra»tfe. S^^tK^JOA^ D P^UAT 
*DD*JkkB£*&fd£^Tifem fc*ttS^hU2ATfcJ8U5:. 
»»*«£Ufc«ite«»LT#&n&»**, (10%) fh7tFP7 
5>0. 3m 1 \Z®ffibtZo ZOmG'&mz, S3(Sgffl&T£ir?, hU7x- 
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5 [^DDaA/^^-^=10/l] m«SBU Sl^ftl. 8m 

1H-NMR (300 MHz, CDC 1 3) 5:0. 81-1. 85 (8H, 
m), 1. 90-3. 35 (12 H, m), 2. 62 (3H, s) , 3. 6 0- 
3. 85 (2H, m) , 4. 4 5-4. 5 5 (1H, m) , 5. 07 (2H, 
10 s), 5. 32-5. 40 (1H, m), 7. 10-7. 60 (9H, m) 
ESI-MS Found:m/z 491. 2 [M+H] + 

(4R) -l-^>v;i/-4- {*?)V7>)V7*~)l) -N- (3~7fcfP \± 
15 V^>';77>-1 (3H) , 4' -hf^Uv>] -\-4)\>~fU\t)V) -D- 
7°P'J>7$ tjO^ 

«0J3 lT»6nfc<b^*6 5rag0fh7kFn77«lmlt:M 
T£THJX3\>l/75>0. 0 4 8ml, ttft^^>XW-^0. 014ml 

20 Sal*, vV^;WI/A75 h'lml t* U ^A^* 

;*^l/-h3 OmgSiP*., 6 OrTlP#ISIft#l,£. EJS»c£tefcS#*K:& 
tf, IWX^Tttail/fc. Mx^lSMTKMT^v^AT^jtgb, g 

e*lml, ; &;^'J>-N-^^H7 7mg&«Jn^., E3g?^75 7A 
25 2 0mgJMtflTmr«U;, RlSttfcffittK^ h U 7A 8 Omg £ 
WT3 0«m *PP*;i/AT$iiiUc. 7PP* 

u*yju*5A^P"7h^77-{- [^oD*M/^^y-^=io/i] t 

T»W \s&m&*to 2 1. 2 m g l/Tt#fc. 
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1H-NMR (3 0 0MHz, CDC 1 3) 6:1. 73-1. 85 (8 H, 
m) , 2. 00 (2H, m) , 2. 3 5-2. 6 2 (4H, m) , 2. 68-2 
85 (3H, m), 2. 88 (3H, s), 3. 28-3. 60 (5H, m), 
3. 99 (1H, d, J = 1 6. 0Hz) , 5. 06 (2H, s) , 7. 10- 
5 7. 4 0 (9H, m) 

ESI-MS Found:m/z 512. 2 [M+H] + 



nmw 3 9 

(4R) - 1 -^>v^-4-7;i/^P-N- (3-XbfO K'^>777 
10 >-l (3H) , 4' -^Uy>] -1— t)V7u\Z)V) -D-7a'J>7$ 

3 1 TfftSnfcflS^Hl 7 1mg©^DD^ >M 1 m 1 KJfcftT-? 
If^75yW7-h'J7M'JH0. 0 4 3ml £2)0*, 3 0#IHH*#L 
fee S«^»fi#7K(cat\ £DD*;l/AT&tiiLfc. ^DD^AISI 

7A^D7h^7-f - [7dd^a//^;-;|/=io/i] tcx^Si^M 

U &g{b£4&14. Omg£fi&@&<»:bTf#fc. 

1H-NMR (300 MHz, CDC 1 3) 6:1. 70-1. 80 (5H, 
m), 1. 90-2. 10 (4H, m) , 2. 35-2. 50 (6H, m), 2. 
20 55-2. 70 (2H, m), 2. 85 (2H, brs), 3. 10-3. 99 
(4H, m) , 5. 06 (2H, s) , 7. 0 0- 7. 5 0 (9H, m) 
ESI-MS Found:m/z 4 5 2. 3 TM + H] + 

HJS0HO 

25 l-^>v ? ;i/-4-^V-N- (3-*fcfP [-fV^>77^>-l (3H) , 

4' -e^uy>] -i-spy-fuMM -d-7*pu>73 Kojg 

HSS01J3 lT#£ftfcte£tl9 9mgOv^^J^'>h'iii0. 2 4m 
lfcMJX^7S>0. 3 1ml, •y-;i/77-hU^'>K-tfU^>^#7 
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Jt£»JEe*U f#£nfcM£vU#y;U#7A^P7h^7^- 
*;i/A/**y-;U=l 5/1] fcTa*«SU 3«;£$l8 3. 5rag$i 

5 1H-NMR (300 MHz, CDC 1 3) 6:1. 71-2. 10 (7H, 
m) , 2. 3 5^2. 55 (5H, m), 2. 80-2. 90 (3H, m) , 2. 
87 (1H, d, J = l 2 Hz) , 3. 30-3. 61 (6H, m), 5. 05 
(2H, s) , 6. 95 (1H, d, J = 6Hz) , 7. 2 7- 7. 4 0 (7H, 
m) , 7. 62 (1H, brs) 
10 ESI-MS Found:m/z 44 8. 3 [M + H] + 

mm\4 1 

1 -^>yJk - 4 - b H D4-> - 4 - /^-N- (3-XtfP 
7>-l (3H) , 4' -^'J^>] -D~7p'J>7 
15 $ K<P£j$ 

gy&#J4 0TH5nfcM4 2mg©fh7kKD77>»*lml fc, 7k 
IfcTt^lWZ'sV&'fuS. H/fh7tHa77« (lmol/1) 0. 
113ml£jQ;L> 2lWLfe. Efc«£te*n:fifc7> : e~77KK:&€f, £ 

20 SfcJESSU t#e>nfc?M£vU#W#7A^PTb^7^- [^D* 
;|/A/**/-;p=9/l] fcT#*W*»U MflS^fcll. lmg^lfil 

1H-NMR (300 MHz, CDC 1 3) 6:1. 75 (3H, s), 1. 7 

0-2. 10 (lOH.m), 2. 30-2. 50 (4H, m), 2. 64 (1 

25 H, d, J = 9Hz) , 2. 84 (1H, brs) , 3. 05 (1H, d, J = 

9Hz). 3. 22-3. 4 0 (2 H, m) , 3. 6 5 (2 H, m) , 3. 91 

(1H, d, J = 12Hz), 5. 07(2 H, s), 7. 05-7. 60 (9 
H, m) 

ESI-MS Found:m/z 4 6 4. 3 [M + H] + 
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!»J4 2 

(4R) -4- (7^f2k7$y) - 1 -1>i?)l-N- 
>777>-l (3H) , 4' -bf^U> ? >] - 1 zl O^PhMU) -D~7°P 
5 U>7S h'OM 

Hi^ntLT (4R) -l-^>yJh4-kh*D^/-N- (3-XHP 
[-fV^>^77>-l (3H) , 4* -tT^U^>] - 1 — OV-fu\Z)V) - 
D-7*P'J>75 FCftbDl:. »3 1T#enfc (4S) - 1 -*S>5> 
JP-4-fc FP*^-N- (3-T.tfP t^T V^>77 7>- 1 (3H) , 
10 4' -eiU5»] -l-^)V"fuMM -D-7°PU>75 

1H-NMR (3 0 0MHz, CDC 1 3) 6:0. 81-1. 85 (8H, m 
), 1. 90-3. 35 (12 H, m), 2. 62 (3H, s), 3. 60-3. 
85 (2H, m) , 4. 4 5-4. 5 5 (1H, m) , 5. 07 (2H, s) , 
15 5. 32-5. 4 0 (1H, m) , 7. 10-7. 60 (9 H, m) 
ESI-MS Found:m/z 491. 2 [M+l] + 

«0H 3 

l-^>v;i/-4, 4-V7JM-P-N- (3-7sbTP [>f y^>'/7 7>- 1 
20 (3H) , 4' -\j^) ; jy] -\--{)V^U\i)\A -D-ynU>7SP(0^ 

T> J x5 1 ;i/75yu-;u77-h , J7;^u ho. 0 6 8mi^ip^.> infmw 

1H-NMR (3 0 0MHz, CDC 1 3) 6:1. 74-1. 79 (4H, 
m), 1. 99 (2H, dt, J = 2, 9Hz), 2. 25-2. 90 (11 H, 



WO 02/088089 PCT/JP02/03878 

103 

m), 3. 35-3. 55 (4H. m), 3. 9 4 ( 1 H, d, J = 12Hz), 
5. 06 (2H, s) , 7. 0 0 - 7. 5 5 (9H, m) 
ESI-MS F ound : m/z 4 7 0. 3 [M + H] + 

5 mmw4 4 

1- (2, 4-y7MD^>y^) -4-^7-N- (3-^hfD [>fV^ 
>'/77>-l (3H) , 4' ~^'Jy>] - 1— <UV7u\d)V) -D-7u 

(4S) - l-^>y^-4tFP+y-N- (3-7;t!D M7^>y7 7 
10 >-l (3H) , 4* -tWv>>] -l-4)VfU\ZM -D-ypU>75 
FOftfcDfc, «#J3 5TH£tl£: (4S) -1- (2, 4-y7^D^> 
SW) -4kh*D + y-N- (3-XtfP KV^>y77>-l (3H) , 
4' -fc^'Jv^] -l-4)V7u\ZM -D-^P'J>75 H*/B^*«itt* 
*0H Ofcip&TRfcfcfTK ^t£t>£&&7^;i/7 7X£LT#fc. 
15 1H-NMR (300 MHz, CDC 1 3) 6:1. 74-1. 81 (7H, 
m), 1. 93 (1H, t, J = 15Hz) , 2. 35-2. 6 2 (5H, m) , 
2. 85-2. 91 (3H, m) , 3. 32-3. 60 (5H, m) , 4. 09 
(1H, d, J = 15Hz) , 5. 06 (2H, s) , 6. 8 6 -7. 3 0 (6 
H, m) , 7. 6 0 (1H, b r s) 
20 ESI -MS Found: m/z 484.1 [M + H] + 

«0H 5 

1- (2, 4-V7)V*U<y¥)l) -4-bh , D4 : y-4-/^-N- 
(3-*tfP WV1> X J77>- 1 (3H) , 4' -bf^'Jv>] -1--QV 
25 7PbT^) -D-7P'J>75 K<P£jft 

l-^>SM!/-4-**7-N- [«fV^>»/75>- 1 (3 

H) , 4' -hf^'Jv>] - l-4)VfuK)V\ -D-7°P'J>75 KOftfrO 
CHSS0iJ4 4Tt#e>nfcl - (2, 4-y7MD^>yJW -4-:**V- 
N- [3-XtfP HV<> > ;7 7>-1 (3H) , 4' -fcf^Uv>] -1- 
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1H-NMR (300 MHz, CDC 1 3) 5:1. 36 (3H, s, Me), 

1. 77-1. 90 ( 5 H, m) , 2. 04 (2 H, brt, J = 15Hz), 
5 2. 1 2 - 2. 5 5 (6H, m) , 2. 63 ( 1 H, d, J = 12Hz) , 2. 

9 0 (3H, m) , 3. 3 1 (2H, m) , 3. 6 0 (2H, m) , 3. 9 5 
(1H, d, J = 12Hz), 5. 07 (2H, m), 6. 83-7. 65 (7 
H, m) 

ESI-MS Found:m/z 5 0 0. 2 [M + H] + 

10 

M0J4 6 

(4R) -1- (2, 4 -^7;k*a^ >>>;!/) -4-7;u^d-n- (3-7, 
k?p Hv^y/yy>-l (3H) , 4' -k?^U^>] -l-<;i/7Pb! 
)V) -D-7°P'J>7$ K£>£fiE 
15 (4S) - l-^>yJk4-kFD+y-N- (3-7tfP Or7^>V*7 

7>-i (3H) , 4' -tf^uv>] - 1— r;i/yntf;u) -d-7pu>7 

5F0ftfc>OC «0M3 5Tt#6tlfc (4S) -1- (2, 4-y7MD^ 

>v;p) -4-tFP+y-N- (3-xkn [<y^>y77>-i oh) , 

4* -^'Jy>] - l-4)V7u\Z)V) -D-7pU>75 K^ffl^^ffi^H 
20 M3 9iC*Pt;T£Jft£fTK ^M^t^^^t^TXibT^fc. 
1H-NMR (3 0 0MHz, CDC l 3) (5:1. 70-1. 83 (4H, 
m), 1. 90-2. 10 (3H, m), 2. 34-2. 51 (5H, m), 

2. 86 (2H, brd, J = 12Hz) , 3. 10-3. 99 (9H, m) , 
5. 07 (2H, s), 6. 78-7. 59 (7H, m) 

25 ESI-MS Found:m/z 4 8 8. 2 [M + H] + 

«0J4 7 

1- (2, 4-y)V^n^>jy)V) -4, 4-/7MD-N- (3-Xh?P 
[>ry^>l/77>-l (3H) , 4' -b?^'J-7>] -1— ih-JuMM - 
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D-7pU>7$ F0£)$ 

1 -**>3W- 4 -*+V-N- (3-XtfD [-rV^>V77>-l (3 
H) , 4' -^ijy>] -\-^)VfuM))/) -D-"7*D'J>75 HI 

v J ;u-4-^+y-0^t>Dtc«^j4 4Tt#^nfci - (2, 4-7;m-p^ 

5 -4-**7-N- (3-7kfP WW/77>-l (3H) , 

4' -tf^'J~7>] -l-4)V7u\£)\,) -D-7p'J>75 K&ffl^Sffitt^ 

1H-NMR (300 MHz, CDC 1 3) 5:1. 60-1. 78 (6H, 
m) , 2. 03 (2H, m) , 2. 2 0-2. 9 5 (8H, m) , 3. 20-3. 
10 4 5 (3H, m) , 3. 50 (1H, d, J = 12Hz) , 3. 95 (1H, d, 
J = 12Hz) , 5. 07 (2H, s) , 6. 8 0-7. 5 9 (8H, m) 
ESI-MS Found:m/z 5 0 6 [M + H] + 

•mm 

15 N- (3-T.bTP \± V^>';7 7>- 1 (3H) , 4' -b^'J'7>] - 1 ~ 
±flrfu¥M -1- (1, ,3-?77-;U-5— PM^) -D-7p'J> 

7 a jjg>Jt^ 

1>X7)W\i K©ttfe DtC 5-^77-;^ ^+->7^ftF (Syn t 
he sis, (11), 998-1001 K, ( 1 9 8 750 KiEifcO^&KJ: 
20 OPifbfco ) Sffl^SffittHSfiWlKipUTSJSSfTV^ £gfc£*&8tfifi 
7 ; &;U7 7 7xtLT#fc. 

1H-NMR (300 MHz, CDC 1 3) 6:1. 65-2. 13 (9H, 
m), 2. 15-2. 30 ( 1 H, m) , 2. 34-2. 55 (5H,m), 2. 

8 3 - 2. 9 5 (2H, m) , 3. 0 7 -3. 44 (4H, m) , 3. 75 (1 
25 H, d, J = 13. 5Hz) , 3. 92 (1H, d, J = 1 3 . 5Hz) , 5. 

07 (2H, s) , 7. 06-7. 14 (1H, m) , 7. 17-7. 34 (3 
H, m) , 7. 4 6-7. 5 5 (1H, m) , 8. 48 (2H, d, J=7. 5 
Hz) 

ESI-MS Found: m/z 4 4 1. 2 [M + H] + 
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1- (-fVf7-;HI/-4-^JM^) — N— (3-XbfP [-fy^>^77 
>-l (3H) , 4' -bf^Uv^] -\-<i)V"fu\>)\,) -D-7n'J>7$ 
5 HO^fig 

^>X7;i/x t Hottfr o (c4 — r y^ry-j^M+vr^fk k (sy 

nth. Commun. , 25 (9), 1383-9 (1 9 9 5*P) \ZtZWL 

£#»£&3tfi7*;i/:7 7*£LT#fc. 
10 1H-NMR (300 MHz, CDC 1 3) 5:1. 65-2. 12 (9H, 

m), 2. 14-2. 30 (1H, m) , 2. 36-2. 56 (5H. m) , 2. 

83-2. 97 (2H, m) , 3. 06-3. 16 (1H, m) , 3. 22-3. 

42 (3H, m) , 3. 86 (1H, d, J = 14. 2Hz) , 4. 06 (1H, 

d, J = 14. 2) , 5. 07 (2H, s) , 7. 08-7. 15 (1H, m) , 
15 7. 18-7. 31 (3H, m) , 7. 45-7. 54 (1H, m), 7. 74 
(1H, s) , 8. 7 8 (1H, s) 

ESI-MS Found:m/z 441. 2 [M + H] + 
%W$\ 5 0 

20 1- [ (6-* Y^yM^Vy- 2— t)V) -N- [3-XfcTn KV 

W77>-1 (3H) , 4' -e^US?>] -l-'OVfU&V) -D-7 
PU>7$ jjg&g 

F (J. Org. Chem. , 5 5# (1) , 6 9-7 3H> (1 9 9 050 fC 

1H-NMR (300 MHz, CDC 1 3) 6:1. 58-2. 08 (9H, 
m), 2. 16-2. 57 (6H, m) . 2. 75-2. 90 (2H, m), 3. 
06-3. 15 ( 1 H, m) , 3. 16-3. 41 ( 3 H, m) , 3. 60 (1 
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H, d. J = 13. 5Hz) , 3. 86 ( 1 H, d, J = 13. 5Hz) , 3. 
94 (3H, s) , 5. 06 (2H, s) , 6. 63 (1H, d, J = 8. 2H 
z) , 6. 83 (1H, d, J = 7. 2Hz) , 7. 06-7. 13 ( 1 H, 
m) , 7. 17-7. 30 (3H, m) , 7. 53 (1H, dd, J = 7. 2, 
5 8. 2Hz), 7. 88-7. 98 (1H, m), 

ESI-MS Fo und : m/z 4 6 5. 3 [M + H] + 

%mw 5 1 

N- [3-Xb°P MV1>V77>-1 (3H) , 4' -bf^Uv>] -1- 
10 <i)\/Z?u¥)\A -1- (b!U$ v>- 5— -D-7°n'J>7S HQ 

^>X7;i/xt K©f^t>0H5-t!'J5v ? >^;^+>'7;PxkH (Syn t 
h. Commun. , 2 4# (2) , 2 5 3 - 6K, (1 9 9 4^) CE*©^ 

15 ifcitfiTt^TXtLTfllfc. 

1H-NMR (300 MHz, CDC 1 3) 6:1. 60-2. 04 (9H, 

m) , 2. 2-2. 54 (6H, m) , 2. 81-2. 92 (2H, m) , 3. 

01-3. 09 (1H, m), 3. 19-3. 32 (2H, m) , 3. 35-3. 

49 (1H, m) , 3. 54 (1H, d, J = 13. 5Hz) , 3. 91 (1H, 
20 d, J-l 3. 5Hz), 5. 06 (2H, s), 7. 02-7. 0 8 (1H, 

m), 7. 17-7. 29 ( 3 H. m) . 7. 41-7. 51 ( 1 H, m), 8. 

7 1 (2H, s) , 9. 1 6 (1H, s) , 

ESI-MS Found:m/z 4 3 6. 3 [M + H] + 

25 %MM 5 2 

1- [ (2-* h*'>fcT'JS?>-3~ f2k> *±2kj -N- [3-*fcfP [<V 
^>V*77>-1 (3H) , 4' -bf^'J^>] -\-<)\,-Ju\>)V\ -D-7° 
PU>7§ K<P£j3c 
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H (J. Org. Chera. , 5 3# (7) , 1 3 6 7- 7 11, (1988 

1H-NMR (300 MHz, CDC 1 3) 5:1. 64-2. 05 (9H. 
5 m), 2. 16-2. 52 (6H, m) . 2. 78-2. 89 (2H, m), 2. 
91-3. 00 (1H, m), 3. 12-3. 26 (2H, m), 3. 37-3. 
52 (2H, m) , 3. 89 (1H, d, J = 1 3. 2) , 4. 01 (3H, 
s ) , 5. 06 (2H, s ) , 6. 86-6. 92 (1H, m) , 7. 01-7. 
10 (1H, m) , 7. 16-7. 30 (3H,m), 7. 46-7. 53 (1 
10 H, ra) , 7 . 7 8-7. 8 7 ( 1 H, m) , 8 . 08-8. 12 ( 1 H, m) 
ESI-MS Found:m/z 46 5. 3 [M + H] + 

*»0»J 5 3 

1- [ (2-**V-l. 2-v ? bKPtfU> ? >-3--ni/) j±M -N- 

15 [3-xbfa [<y^>y7:7>-i (3H) , 4' -e^us?>] - l— Ok 

^>X7;Ut k H Oft to 0 (1 1 , 2 - v k t* □ - 2 V - 3 - fcf U 
Jt/tf^v^l/xk F ( J . Heterocycl. Chem. , 9# (1) , 1 
6 5-6JC, (1 9 7 2^) HIB^O^fCiOMbfc. ) *ffl^*ffitt*Kfi 

20 01 1 KWCEffi&frK £II{b£tt&&3l67*;i<7 7X£LT»&. 

1H-NMR (300 MHz, CDC 1 3) 6:1. 65-2. 09 (9H,m 
) , 2. 14-2. 59 (6H, m) , 2. 8 3-2. 9 4 (2H, m) , 2. 
9 5-3. 0 4 (1H, m) , 3. 10-3. 19 (1H, m) , 3. 20-3. 
39 (3H, m) , 3. 89 (1H, d, J = 12. 7Hz) , 5. 05 (2H. 

25 s), 6. 22-6. 30 (1H, m) , 7. 07-7. 42 (7H, m), 8. 
5 4-8. 6 4 (1H, m) 

ESI-MS Found:m/z 451. 3 [M + H] + 



MM 5 4 
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1- (1 -7x.-)VX?M -N- (3-XtfP KV^>'/77>-l (3 
H) , 4' -tf^U^>] - 1 zl UrtuMM -D-7°P'J>7$ Fe>-£)$ 

Jft£f?K ^fc£^£&fi7^7 7X<!:l/T#£o 
5 1H-NMR (300 MHz, CDC 1 3) 5:1. 35 (3H, d, J =6. 
9Hz) , 1. 5 5 - 1. 7 2 (2H, m) , 1. 7 4- 2. 2 0 (8H, m) , 

2. 23-2. 37 (1H, m) , 2. 41-263 (4H, m) , 2. 80- 

3. 01 (3H, m), 3. 32-3. 44 (3H,m), 3. 57-3. 67 
(1H, m) , 5. 07 (2H. s) , 7. 08-7. 39 (9H, m) , 7. 

10 6 7 - 7. 8 7 (1H, m) 

ESI-MS Found:m/z 44 8. 2 [M + H] + 

1- (2-7)V*UKyi/)V) -N- [3-XfcTP [<V^>!/77>-l (3 
15 H) , 4' -bf^'Jv>] -1— 1)V7u\Z)V\ -D-7'DU>75K^ 
^>X7^xt H©^t>0fc2-7;i/^a^>X7Jl/^tH*ffi^Sffitt^«S 

Ml K^DTS&fcfrK ^fc£fc&fcfi7*;U7 7;*£bT*§&. 

1H-NMR (3 0 0 MHz, CDC 1 3) 5:1. 5 5-2. 10 (1 OH, 

m), 2. 15-2. 64 ( 5 H, m) , 2. 86-3. 06 ( 3 H, m) , 3. 
20 15-3. 43 (3H, m), 3. 45-3. 52 (1H, m), 3. 9 7 (1 

H, d, J = 13. 2Hz) , 5. 06 (2H, s) , 7. 0 0 - 7. 4 0 (8 

H, m),7. 65-7. 74 (1H, brs) 

ESI-MS Found:m/z 4 5 2. 2 [M + H] + 

25 &HbM 5 6 

1- (3-7;M-P^>i?;i/) -N- [3-xen [-f y^>*/77>- 1 (3 
H) , 4' -W)y>] zA^dJklE^M -D-^a'J>7S 
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1H-NMR (300 MHz, CDC 1 3) 6:1. 63-2. 10 (10 H, 
m) , 2. 17-2. 55 (5H, m) , 2. 82-2. 9 4 (2H, m) , 3. 
03-3. 11 (1H, m) , 3. 17-3. 31 (2H, m) , 3. 22-3. 
46 (1H, m) , 3. 4 7 - 3. 5 3 ( 1 H, m) , 3. 87 (1H, d, J 
5 =13. 2Hz) , 5. 06 (2H, s) , 6. 90-7. 10 (4H, m) , 
7. 17-7. 35 (4H, m) , 7. 50-7. 60 ( 1 H, brs) 
ESI-MS Found:m/z 4 5 2. 2 [M + H] + 

mmm 5 7 

10 l-(4-7;i^a^>v;i/)-N- [3-T.bfD \± V^>779>- 1 (3 
H) , 4' -fcMUv>J - 1 fcfJI/3 -D-7*pU>73H<P'&J$ 

^>xj^xt Y<D\\m\zA-y )vtu^yxr )Vt\i F*m*z>mtmm 

1H-NMR (300 MHz, CDC 1 3) 6:1. 60-2. 08 (10 H, 
15 m) , 2. 15-2. 57 (5H,m), 2. 80-2. 94 ( 2 H, m) , 2. 

9 9 - 3. 0 8 (1 H, m) , 3. 13-3. 43 (3H, m) , 3. 49 (.1 

h, d, J = 13. 2Hz) , 3. 83 ( 1 H, d, J = 13. 2Hz) , 5. 

07 (2H, s) , 6. 96-7. 10 (3 H, m) , 7. 18-7. 32 (5 

H, m) , 7.4 8-7. 5 8 (1H, brs) 
20 ESI-MS Found: m/z 4 5 2. 2 [M + H] + 

nmm 5 8 

1- [1- (2-7MD7x^) x^2k3 -N- [3-XbTP [±2SSZjL 
yyy-i (3H) , 4' -W)?>] - \-4)Wu\i)V\ -D-yg'J> 
25 75 K<P£& 

^>X7;l/TtH(D^)fo0fC2-7;^O7-feh7xy>$fflV^flfi«ll» 

1H-NMR (300 MHz, CDC 1 3) 6:1. 38-1. 45 (3H, m 
) , 1. 5 5-2. 2 5 (1 3H, m) , 2. 2 8-2. 6 7 (4H, m) , 2. 
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8 3.- 3. 00 (2H, m), 3. 24-3. 45 (2H, m) , 3. 90-4. 
00 and 4. 12-4. 23 ( 1 H, m) , 5. 07 (2H, s) , 6. 
98-7. 40 (8H, m) , 7. 67-7. 80 (1H, brs) 
ESI-MS Found : m/z 4 6 6. 3 [M+H] + 

5 

mmm 5 9 

1- [ (IS*) -1- (4-7MD7i^) X^JU] -N-3-XbfP 
Ky^/7^>-l (3H) , 4' -fc^Ui»] -l-<OV7u\ZM - 
D-7°P'J>7$ KR#1- [ (1R*) -1- (4 -7)\s*U7 x-)V) XT- 
10 M -N-3-Xea KV^;77>-1 (3H) , 4* -^'Jy>] - 

^>X7JUx t Ftf>ttfr DK4-7;ktP7-feh7x7>£ffl 

15 flcfc, MM#ckOM±R*#£f#fc. ^TS*|0R*W, *<DtL 

1- [ (IS*) -1- (4-7MD7I-JW X^W] -N- 3 -7tfP 
WV^> , /7 7>-l (3H) , 4' -tf^Uv>] -\-4)\s-?U\LM - 
D-^PU >75 H 

20 1H-NMR (300 MHz, CDC 1 3) 6:1. 33 (3H, d, J = 6. 
9Hz), 1. 52-2. 20 ( 1 2 H, m) . 2. 21-2. 33 (1H, m 
) , 2. 3 6 -2. 6 5 (3H, m) , 2. 7 9-3. 0 2 (2H, m) , 3. 
20-3. 47 (3H, ra) , 3. 56-3. 67 (1H. m) , 5. 08 (2 
H, s) , 6. 98-7. 40 (8H, m) , 7. 58-7. 70 (1H, br 

25 s) 

ESI-MS Found : m/z 4 6 6. 2 [M + H] + 
1- [ (1R*) -1- (4-7;M*D7xx;i/) X5f;|/] -N- 3 -7tfP 
[-TV^>77 7>- 1 (3H) , 4' -tf^Uv>] -\-<)^uMM - 
D-7p'J>75 H 
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1H-NMR (300 MHz, CDC 1 3) <5 : 1 . 41 (3H, d, J = 6. 
9Hz) , 1. 56-2. 14 (11H, m) , 2. 3 5-2. 5 4 (3H, m 
), 2. 55-2. 66 (1H, m) , 2. 78-2. 96 (2H,m), 3. 
02-3. 17 (2H, m) , 3. 21-3. 38 (2H,m), 3. 59-3. 
5 7 8 (1H, m) , 5. 08 (2H, s) , 6. 9 5- 7. 0 6 (2H, m) , 
7. 09-7. 20 (6H, m) , 7. 45-7. 55 (1H, brs) 
ESI-MS Found :m/z 4 6 6. 3 [M + H] + 

mmm 6 o 

10 1- [ (IS*) -1- (2-^fJ1^7i-;i/) X5PJI/) -N- 

MyO>j7 7>-l (3H) , 4' -bf^'Jv>] - 1 --QV?o¥)l<] - 
D-yaU>7$ KRttl - [ (1R*) -1- (2-^^;U7x~;i/) Xf- 
JV] -N- KV^>77?>- 1 (3H) , 4' -tf^Uv? 

>] -1— T^7WJP] -D-7°P'J>7$ 

15 ^>X7;Pxfc h'Ottfr 0 K2 -^)V7± h7x7 >£ffl^3{til««#J 1 

k^ts^t^ ®znfcu±f&®zftmmm2a-?b!fy7 4- [?p 

U*)M±/*? J-)V= 9/1] KT#ltft*iti3U WM5>iOMi:±S*ft 
&«®#ctO«±R *#£#£., ^TS*MtfR*M, 

20 1- [ (IS*) -1- (2-^fJP7i-JW X^;l/] — N— [3-XtfP [ 

-iv^>Vyy>- 1 (3H) , 4' -H^Uv>] -i—ovJuvm -d 

-7°pU>75 H 

1H-NMR (300 MHz, CDC 1 3) 6:1. 27 (3H, d. J = 6. 
6Hz), 1. 55-2. 33 (11 H, m), 2. 34-2. 60 (4H, m 
25 ) , 2. 3 7 (3H, s) , 2. 8 5 - 3. 0 0 (3H, m) , 3. 25-3. 
44 (3H, m) , 3. 90 (1H, q, J = 6. 6Hz) , 5. 07 (2H, 
s) , 7. 07-7. 21 (7H, m) , 7. 43 ( 1 H, d, J = 7. 5Hz 
),7. 60-7. 68 (1H, m) 
ESI-MS Found : m/z 4 6 2. 3 [M + H] + 
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1- [ (lR*) -1- (2-^^7i-JW X3\N/] — N — [3-XbfP 
[<V^>77^>-1 (3H) , 4' -tf^'Jv>] -I—OV^UM)]/) - 

D-7pU>75 h* 

5 1H-NMR (300 MHz, CDC 1 3) 6:1. 38 (3H, d, J = 6. 
6Hz), 1. 57-2. 2 2 ( 1 1 H, m) , 2. 36 (3H, s) , 2. 4 

2- 2. 62 (3H, m) , 2. 64-2. 76 ( 1 H, m) , 2. 85-3. 

20 (4H, m) , 3. 2 2 - 3. 3 7 (2H, m) , 4. 03 ( 1 H, q, J 
= 6. 9Hz), 5. 07 (2H, s), 7. 05-7. 38 (8H, m), 7. 

10 5 2 - 7 . 6 5 ( 1 H, m) 

ESI -MS Found: m/z462. 3 [M + H] + 

1 

N- (3-XbTn MV1>*/77>-l (3H) , 4' -b?^'J^>] -1- 

15 4)V7u\t)V) - l- (i-bru^>-4— r;ux^;u) -d-7pu>7$ K 

1H-NMR (300 MHz, CDC 1 3) 5:1. 38-1. 52 (3H, m 
20 ), 1. 60-2. 32 (10 H, m), 2. 38-2. 56 (4H, m) , 2 . 
5 7 -2. 6 8 (1 H, m) , 2. 8 3- 2. 9 5 (2H, m) , 3. 02-3. 

21 (2H, m) , 3. 2 2- 3. 4 0 (2H, m) , 3. 7 2 -3. 8 3 (1 
H, m), 5. 07 (2H, s), 7. 09-7. 33 (5H, m), 7. 42 
-7. 50 (1H, m), 8. 50-8. 60 (3H, m) 

25 ESI-MS Found:m/z 44 9. 3 [M + H] + 

«0J6 2 

N— (3-bT^U Vy- 1 --ifr-fuMM -1- [ (IS*) -l-bf^v 



>-2— Okn^Jl/) -D-7PU>7S KRtfN- (3-tf^'J^>- 1 — f 
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)V7n\Z)\,) -1- [ (1R») -\-\LyVy-2-^)\^M -D-7n 

n- (3 -e^u> ? >- 1 — f;uyatf;u) -1- [ (is*) 
-2— f;px^;n -d-7pu>75F 

10 1H-NMR (300 MHz, CDC 1 3) 6:1. 43-1. 55 (3H, m 
), 1. 62-2. 20 ( 1 1 H, m) , 2. 37-2. 58 ( 3 H, m) , 2. 
64-2. 75 (1H, m) , 2. 82-3. 00 (3H, m) , 3. 15-3. 
4 0 (2H, m) , 3. 53-3. 6 2 ( 1 H, m) , 3. 97-4. 10 (1 
H, m) , 5. 0 7 (2H, s) , 7. 10-7. 3 3 (4H, m) , 7. 8 8 

15 -7. 98 (1H, brs) , 8. 42-8. 60 (3H. m) 
ESI-MS Found:m/z 4 5 0. 3 [M + H] + 

N- (3-bf^Uv?>- 1 -1- [ (1R*) - 

>-2-' OVX^JV] -D-7*oU>7SK 
20 1H-NMR (300 MHz, CDC 1 3) <5:1. 40-1. 53 (3H, m 

) , 1. 6 3-2. 6 3 (1 4H, m) , 2. 8 3-3. 0 2 (4H, m) , 3. 

31-3. 43 (2H, m), 3. 46-3. 61 (1H, m), 3. 87-4. 

0 7 (1H, m) , 5. 0 7 (2H, s) , 7. 10-7. 4 4 (4H, m) , 

7. 82-7. 96 (1H, brs), 8. 44-8. 62 (3H, m) 
25 ESI-MS Found:m/z 4 5 0. 2 [M + H] + 

N- (3-Xkfq [^V^/77>-l (3H) , 4' -fc^US?>] -1- 
ljk7g_gjk) - l- [1- (1, Z-J-7'J-)V-2-^ )V) X?)i>] -D- 
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*>X7)VTt H©^t>o t 2 -7-t?)\'?7V-)i>*m*zmtmnM i k 

1H-NMR (300 MHz, CDC 1 3) 6:1. 42-2. 68 (14 H, 
5 m), 1. 47-1. 61 (3H, m) , 2. 71-3. 13 (4H. m), 3. 
2 7- 3. 4 2 (2H, m) , 3. 5 2- 3. 6 6 ( 1 H, m) , 4. 18-4. 
33 (1H, m) , 5. 07 (2H, s) , 7. 10-7. 36 (4H, m) , 
7. 59-7. 77 (3H, m) 

ESI-MS Found:m/z 4 5 5. 2 [M + H] + 

10 

«0J6 4 

1- [ (S-*?)WV**1tV-)]'-4-'(M -N- [3-XbfP 

[-fV^>'/77>-l (3H) , 4' - fcf^'J > ? >] -\-<)Wu\LM - 

15 1) 5-^MV^t/-Jh4-^y-Jk 

5-^lK i ;W/-Jh4-M#>|l. 0 0g^y7^^>O 
I-tMI/MI 0ml fc»#U MT1 5#M»#L£. «FJ«£ttEE®5&>fc 
m> #bftfcM£xh7t HP77>2 OmlCitiU OTSKJWflft, tK* 
{bUWA7;PS=«>Al. 30g£Jn*., 0*C£T1 oftfsm&hit. fcj&m 

fD«7KT'»^ M^th'J^AT^lfc. »«E*«JEe*LT, 5- 
^MVWZ-il'^-^y-JH. 0 Og£ffl£/&$/<hLTt#fc, 

2) 5 -*?;H V^itl/-;!/- 4 -rt^+vJJl'xk K 

i) , r#6nfc5- 1 s5 t ;Ky**if % /-;u-4-/^y-;n 9 9mgRtf 

25 xMv>#> 4 . 6 g OfflfeX^ 10ml JBfttt&. MKT 1 2 B#P»£ 
ft^tt 1 8 3 m g fciftfttlft £ LT?#fc. 

3) 1- [ (5-/fMVW/-Jh4-'f;W ;WU -N- [3-7. 
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tfo [-ry^>v r 7^>- 1 (3H) , 4' -tMUs»] — i — r^^atr 

1H-NMR (300 MHz, CDC 1 3) 6:1. 14-2. 58 (15 H, 
m), 2. 41 (3H, s), 2. 84-2. 98 (2H. m) , 3. 02-3. 
13 (2H, m) , 3. 17-3. 30 (1H, m) , 3. 3 3 -3. 4 9 (2 
H, m) , 3. 5 3 - 3. 6 5 (1H, m) , 5. 07 (2H, s) , 7. 0 
10 7-7. 15 (1H, m), 7. 18-7. 38 (3H, m), 7. 43-7. 
5 2 (1H, brs) , 8. 17 (1H, s) 
ESI-MS Found:ra/z 4 3 9. 3 [M + H] + 

«#J6 5 

15 l- (2-7U;M^;i/) -n- [3-xtfP [-rv^>!/77>-i oh) , 

1H-NMR (300 MHz. CDC 1 3) 6:1. 64-1. 94 (6H, 
20 m) , 1. 9 6-2. 2 8 (4H. m) , 2. 3 3-2. 6 0 (5H, m) , 2. 

83-2. 97 (2H, m), 3. 06-3. 16 (lH.m), 3. 17-3. 

40 OH. m) . 3. 63 ( 1 H, d, J = 14. 1Hz) , 3. 76 (1H, 

d, J = 14. 1Hz) . 5. 07 (2H. s) . 6. 19 ( 1 H, d. J = 3. 

3 Hz) , 6. 30 (1H, dd, J = l. 8, 3. 3Hz) , 7. 08-7. 
25 2 1 (4H. m) , 7. 37 (1H, s) , 7. 5 9-7. 6 9 (1H, m) 

ESI-MS Found:m/z 42 4. 2 [M + H] 

6 6 

n— o-xbfp [-rv^>y77>-i oh) , 4' -e^us?>] -1- 
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±)\rtuWV) -1- {\H-\iU-)V-2 zi jM^M -D-T'DUXTS 

tt&ttM 1 C«PCTS^*tfV», g^fc£«&67*;i'7 7X<t LT#£o 
5 1H-NMR (300 MHz, CDC 1 3) 5:1. 61-2. 53 (15 H, 

m) , 2. 80-2. 93 ( 2 H, m) , 3. 06-3. 19 ( 2 H. m) , 3. 

2 0- 3. 4 3 (2H, m) , 3. 47 (1H, d, J = 13. 5Hz) , 3. 

66 (1H, d, J = 13. 5Hz) , 5. 07 (2H, s) , 6. 36 (1H, 

s) , 7. 06-7. 14 (1H. m) , 7. 17-7. 45 (5H, m) , 7. 
10 5 2 - 7. 6 5 (1H, m) 

ESI-MS Found:m/z 42 4. 3 [M + H] 

mmm 6 1 

1- (3-7'J;M^JP) -N- [3-XbfD [>f y^>'/77>- 1 (3H) , 

15 4' -e^'jv>] -l— r;i/7°pif;i/] -p-7°au>7$ K(psj$ 

1H-NMR (300 MHz, CDC 1 3) 6:1. 61-2. 53 (15 H, 
m), 2. 80-2. 93 ( 2 H, m) , 3. 06-3. 19 ( 2 H, m) , 3. 
20 2 0-3. 4 3 (2H, m) , 3. 47 (1H, d, J = 13. 5Hz) , 3. 
66 (1H, d. J = 13. 5Hz) , 5. 07 (2H, s) , 6. 36 ( 1 H, 
s), 7. 06-7. 14 (1H, m) , 7. 17-7. 45 (5H, m), 7. 
5 2- 7. 6 5 (1 H, m) 

ESI-MS Found:m/z 4 2 4. 3 [M + H] + 

25 

mm 6 8 

N- (3-XtfP K V^>77?>- 1 (3H) , 4' -bf^'J^>] -1- 
<<)V?U\>)V) -1- (lH-tf77-;P-3-^f;M^) -D-7*PU>7 
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1H-NMR (300 MHz, CDC 1 3) 5:1. 65-1. 96 (7H, m 
), 2. 10-2. 3 0 (3H, m) , 2. 42-2. 7 4 (5 H, m) , 2. 
5 97-3. 12 (2H, m), 3. 13-3. 30 (3H, m) , 3. 33-3. 
47 (1H, m) , 3. 73 (1H, d, J = 1 3 . 5Hz) , 3. 84 (1H, 
d, J = 13. 5Hz) , 5. 07 (2H, s), 6. 19 (1H, d, J = 2. 
1Hz). 7. 10-7. 32 (4H, m), 7. 51 (1H, s), 7. 52 
(1H, d, J = 2. 1Hz) , 7. 8 3 - 7. 9 3 (1H, m) 
10 ESI-MS Found :m/z 4 2 4. 3 [M + H] + 

mmm 6 9 

1- [ (1 1 H-^>x-rs^/-;p- 2 — uv) -n- 

(3-7>ep [-rv^>777>-i (3H) , 4' -e^'jv>] - 1 — 
15 -Jumm -D-ynu>7^ ho-&^ 

^>X7J^t KottfrO \z 1 2 -*;t^i^>xW^./-;u£ 

1H-NMR (3 0 0MHz, CDC 1 3) 6:1. 60-2. 08 (7H, 
20 m), 2. 17-2. 50 (7H, ra) , 2. 57-2. 71 ( 1 H, m) , 2. 
7 4-2. 9 0 (2H, m) , 3. 11-3. 38 (4H, m) , 3. 83 (3 
H, s), 3. 95 (1H, d, J = 14. 1Hz) , 4. 11 (1H, d, J 
= 14. 1Hz) , 5. 05 (2H, s) , 7. 02-7. 10 (1H, m) , 
7. 15-7. 40 (6H, m), 7. 70-7. 85 (2H, m) 
25 ESI-MS Found:m/z 4 8 8. 3 [M + H] + 

mmm i o 

i- [ (2, 4-v*h^>ep$> ? >-5— iM — n— [3-xe 
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M -D-7p'J>7S K<P£$ 
*>X7)Vt\i KOftfcOfc 2 , 4-^*h**>-5-fcfLU $?>#;M$*5/ 

5 1H-NMR (300 MHz, CDC 1 3) 5:1. 60-2. 14 (10 H, 
m), 2. 15-2. 56 (6H, m) , 2. 82-3. 00 (3H,m), 3. 
10-3. 29 (2H. m) . 3. 34 (1H, d, J = 13. 2Hz), 3. 
80 (1H, d, J = 1 3. 2Hz) , 3. 99 (3H, s) , 4. 05 (3H, 
s ) , 5. 06 ( 2 H, s ) , 7. 05-7. 14 ( 1 H, m) , 7. 17-7. 
10 3 3 (3H, m) , 7. 6 8 - 7. 7 7 (1H, m) , 8. 11 (1H, s) 
ESI-MS Found:m/z 4 9 6. 3 . [M+H] + 

mffiM7 1 

N- (3-Xbfn [-TV^>777>-1 (3H) , 4' -bf^U^>] -1- 
15 -QVJuMM -1- (1, 2, 3-^7v77-;U-4— -D- 
7o'J>7$ 

^>X7;PrfcH©ftt)t)fcl. 2, 3-^7^7y-;U-4-#;U#*:>7 
jVrtH (J. Heterocycl. Chem. , 7# (2) , 415-18 
H, (1 9 7 050 fcB*0#8:fcJ:DWfitL&. ) £fflV>Sltfi£i60!! 1 K«P 

20 DTSlfcfcfrK SS^tl^^fe7 ; &^7 7Xi:LTt#fco 

1H-NMR (300 MHz, CDC 1 3) 0:1. 69-2. 12 (8H, 
m), 2. 16-2. 3 3 (1H, m) , 2. 37-2. 65 (6H, m), 2. 
8 4-2. 9 7 (2H, m) , 3. 10-3. 40 (4H, m) , 4. 19 (1 
H, d, J = 13. 5Hz) , 4. 32 ( 1 H, d, J = 13. 5Hz) , 5. 

25 07 (2H, s). 7. 10-7. 32 (4H, m), 7. 67-7. 78 (1 
H, m) , 8. 4 1 (1H, s) 

ESI-MS Found:m/z 44 2. 4 [M + H] + 



MM 7 2 
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N- (3-XfcfP MV1>V77>-1 (3H) , 4' -fcfSU3?>] -1- 

±n^am) -l - (l, 3-^7\A-;u-4-^;M5P^) -p-yp»j> 

'OXT^xh F4>fVbr>\Z4-?7 % /-)V%)V$*z/7}tffK >* (US 3 2 
5 7 4 2 0 7^KI3«©^j*lCJ;0BI«l/fc. ) SfflV>3tttt*E«« lKHP&TR 

1H-NMR (300 MHz, CDC 1 3) 6:1. 60-2. 12 (8H, 
m), 2. 13-2. 32 (1H, m) 2. 35-2. 66 (6H, m), 2. 
81-2. 96 (2H, m) , 3. 05-3. 16 (1H, m) , 3. 18-3. 
10 3 8 (3H, m) , 3. 81 (1H, d, J = 1 3 . 5Hz) , 3. 97 ( 1 H, 
d, J = 13. 5Hz) , 5. 07 (2H, s) , 7. 0 8- 7. 3 3 (5H, 
m) . 7. 80-7. 92 (1H, m) , 8. 81 (1H, d, J = 2. 1H 
z) 

ESI-MS Found:m/z 441. 2 [M+H] + 

15 

mmm 7 3 

1- [2-7JM-C1-1- (4-7MD7x-^) Xg^k] — N— [3-XfcT 
□ [-fV^>'/77>-l (3H) , 4' - bT^U v ? >] )V-fu¥ 

20 ^>X7;PrkH©fttoDfc2-7;i/^-P-l- (4-7Mn7i-;W - 
X*/> (J. Am. Chem. Soc. , 1 0 2# (1 4) , 4845-6H, 

(i 9 8 0¥) {ctBifeo^tckOMtfc. ) m^mtmmmwzm^x 

1H-NMR (300MHz, CDC 1 3) 6:1. 70-2. 68 (10 H, 
25 m) , 2. 9 0-3. 7 0 (1 0H, m) , 3. 9 6-5. 3 0 (4H. m) , 
5. 10 (2H, s), 7. 19-7. 48 (6H, m), 7. 51-7. 67 
(2H, m) , 8. 2 8 -8. 7 6 (1H, m) 
ESI-MS Found:m/z 4 8 4. 2 [M + H] + 
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%mm 7 4 

N- (3-7>lfa C^V^>V/77>-l (3H) , 4' ~^'Jy>] -1- 
±h7uVM -1- (2H-fh7'/-Jl/-5- QMf2k> -D-^PU> 

(Chem. Pharm. Bull., 3 0# (1 1) , 4199-20 4H, 
(1 9 8 2^) ) ft^SffittJWimfcip&T 

1H-NMR (3 0 0MHz, CDC 1 3) 6:1. 97-2. 17 (8H, 
10 m) , 2. 20-2. 52 (3H, m), 3. 10-3. 50 (7H, m), 3. 

5 3- 3. 7 2 (3H, m) , 3. 9 4-4. 0 2 (1H, m) , 4. 47-4. 
60 (2H, m) , 5. 20 (2H, s) , 7. 19-7. 38 (4H, m) 
ES I -MS Found: m/z 426.2 [M+HJ + 

15 £MM 7 5 

l- [ (3-7;i/^-Ptf'J> ? >-4— t)V) — N— [3-xea KV 

^>'/77>-l (3H) , 4' -fcf^'Jv>3 -\-<i)Wu\L)V) -D-7 
□ U>7$ jjOM 

20 F (Tetrahedron, 3 93(1 2), 20 09-2 11, (1983 
M{fc£$/£M7^l/7 7X<!:LTf#/i. 

1H-NMR (300 MHz, CDC 1 3) 6:1. 92-2. 42 (11 H, 
m), 2. 58-2. 72 ( 1 H, m) , 3. 12-3. 23 (2H, m), 3. 
25 30-3. 80 (6H, m), 4. 41 (1H, t, J = 7. 8Hz), 4. 6 

6 (1H, d, J = 13. 5Hz), 4. 75 (1H, d, J = 13. 5Hz), 
5. 10 (2H, s) , 7. 2 0-7. 3 8 (4H, m) , 7. 90-7. 98 

(1H, m) , 8. 6 2-8. 7 5 (2H, m) , 8. 86 ( 1 H, d, J = 2. 
0Hz) 
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ESI-MS Found:m/z 4 5 3. 3 [M + H] + 

mmmi 6 

N- (3-Xhfa My<>*/77>-i OH) , 4' -fcf^u^>] - l- 
5 IjkTDgjk) -1- OH-l, 2, 4-^)77-^-5-^*^) - 
D-7D'J>7$ K<P£j$ 

^>X7;i/xt KOftfeDfclH-l, 2, 4-hU77-;i/-3-*;i/^* 
->7;Uxt h* (He t e r oc y c 1 e s, 1 5# (1) , 3 0 1 - 4H, (1 
9 8l¥) (CfBicCD^^ctO^Lfe. ) *ffl^^tt»^Jl^i;TS^ 

io zm\ mmi\:^^M^7^)V7 7^tbxm^ 

1H-NMR (3 0 0MHz, CD 3 OD) 6 : 1. 90-2. 13 (8H. 
m), 2. 20-2. 57 OH, m), 3. 16-3. 48 (7H, m), 3. 
51-3. 76 (3H, m) , 4. 18-4. 29 ( 1 H, m) , 4. 43 (1 
H, d, J = 14. 2Hz) , 4. 52 (1H, d, J = 14. 2Hz), 5. 
15 10 (2H, s) , 7. 18-7. 39 (4H, m) , 8. 54 ( 1 H, s) 
ESI-MS Found:m/z 4 2 5. 2 [M + H] + 

I- [ (2 -7 )i*u\iuyy- 3 zd M -N- [3-T.bfa [IV 
20 W77>-1 OH) , 4' -If^Uv^] -1— OVzfuW -D-7° 

^>X7;PTk \ t <DRt>Q\Z2-7)l*U- 3-tfU^>^;^+^7;Pxt 
H (J. Heterocycl. Chem. , 9#(1) . 165-6 H. (1 

972^) \z$mojjmz&K>mmLtz. ) zm^zm*£MMi\zmcxRfo 

1H-NMR (300 MHz, CDC 1 3) 6:1. 50-2. 02 (9H, m 
), 2. 10-2. 50 (6H, m), 2. 78-3. 02 OH, m), 3. 

II- 3. 41 (3H, m), 3. 51 (1H, d, J = 12. 9Hz), 3. 
91 (1H, d. J = 12. 9Hz) , 5. 05 (2H, s) , 7. 04-7. 
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30 (4H, m) , 7. 5 2 - 7. 7 5 (2H, m) , 8. 00-8. 18 (2 
H, m) 

ESI-MS Found:m/z 4 5 3. 2 [M + H] + 

5 mmm7s 

1- [ (l-^^-lH-fh7'/-^-5-^JP) *=?)V\ -N- [3-X 
Mu K'W/7 7>-l (3H) , 4' -tf^'J> ? >] -1-4)V7U1£ 
M -D-yoU>7$ HO^fiS 

10 ->7^rt H (Justus Liebigs Ann. Che m. ,758 
2 9-4 2M. (1 9 7 2¥) KEf^fcKJ: ) £ffilr>S«& 

1H-NMR (3 0 0MHz, CD 3 OD) 5 : 1. 2 0- 2. 3 0 (1 0H, 
m) , 2. 42-2. 70 (5H, m), 2. 90-3. 10 (2H, m) , 3. 
15 12-3. 48 (4H, m) , 3. 98 (1H, d, J = 14. 6Hz) , 4. 
12 (3H, s) , 4. 16 (1H, d, J = 14. 6Hz) , 5. 07 (2H, 
s) , 7. 10-7. 40 (4H, m) , 7. 6 9-7. 8 0 (1H. m) 
ESI-MS Found:m/z 44 0. 3 [M + H] + 

20 «#I7 9 

N- (3-XbfP (3H) , 4' -lf^Uv>] -1- 

4)),*?U\ZM -1- (e'Jv^-4— -D-^D'J>7$F(Q# 

1H-NMR (3 0 0MHz, CDC 1 3) 6:1. 71-2. 10 (9H, 
m) , 2. 20-2. 55 (6H, m), 2. 82-2. 93 (2H, m), 3. 
06-3. 14 ( 1 H, m) , 3. 21-3. 46 ( 3 H, m) , 3. 52 (1 
H, d, J = 13. 8Hz), 3. 91 (1H, d, J = 13. 8Hz), 5. 
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07 (2H, s) , 7. 03-7. 1 4 ( 1 H, m) . 7. 19-7. 35 (5 
H, m) , 7. 4 0 -7. 5 7 (1H, m) , 8. 58 (2H, dd, J = l. 
6, 4. 4Hz) 

ESI-MS Found:m/z 4 3 5.-2 [M + H] + 

5 

0 

1- [ {A-*?)V- 1H- [ S.M-)V- 5— OP) -N- [3-7, 

bfp [-fy^>V77>-i oh) , 4' - 1 --r^pt? 

)V) -D-7P'J>7^ 

1H-NMR (3 0 0MHz, CD 3 OD) 5:1. 55-1. 7 0 (9H, m 
), 1. 85-1. 96 (1H, m), 2. 01 (3H, s), 2. 20-2. 

15 3 0 (1 H, m) , 2. 5 2 -2. 7 0 (4H, m) , 2. 82-2. 91 (1 
H, m) , 2. 9 3 - 3. 0 7 (4H, m) , 3. 37 ( 1 H, d, J = 13. 
4Hz) , 3. 46 (1H, d, J = 1 3. 4Hz) , 4. 5 0-4. 7 2 (2 
H, m) , 4. 85 (2H, s) , 6. 96-7. 01 (1H, m) , 7. 05 
-7. 11 (3H,m), 7. 37 (1H, s), 7. 69 (1H, s) 

20 ESI-MS Found:m/z 4 3 8. 3 [M + H] + 

mmm 1 

N- (3-XbfP H V^>'/77>- 1 (3H) , 4' -tf^'Jv>] -1- 

4)V?u\zm - l- (tfpv>-2— om^) -d-7 p p'J>7$ k<p£ 

25 fi| 

1H-NMR (300 MHz, CDC 1 3) (5:1. 73-1. 88 (7H, m 
), 1. 89-2. 12 (2H, m) , 2. 19-2. 31 ( 1 H, m) , 2. 
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39-2. 5 3 (5H, m) , 2.^83-2. 89 (2H, m) , 3. 03-3. 

11 (1H, m) 3. 2 2 -3. 3 9 (3H, m) , 3. 70 ( 1 H, d, J = 
13. 4Hz) , 3. 97 (1H, d, J = 13. 4Hz) , 5. 06 (2H, 

s) , 7. 10-7. 27 (6H, m), 7. 62-7. 68 ( 1 H, m) , 8. 

5 12 (1H, brs), 8. 60 (1H, d, J =4. 8Hz) 

ESI-MS Found:m/z 4 3 5. 1 [M + Hl + 



«#J8 2 

1- (2, 6-^ao^>^) -N- [3-XkfP [± V^>'/77>- 1 
10 (3H) , 4' -tf^'J^>] - \-<)Wu\i)V) -D-7°P'J>7$ h*(P£ 

1H-NMR (300 MHz, CDC 1 3) 6:1. 6 1-1. 88 (13 H, 
15 m), 1. 90-2. 10 ( 2 H, m) , 2. 22-2. 29 (1H, m), 2. 
37-2. 49 (3H, m), 2. 66-2. 75 ( 1 H, m) , 2. 84-2. 
94 (2H, m) , 2. 96-3. 05 (2H, m), 3. 22-3. 34 (1 
H, m) , 3. 37 (1H, dd, J = 3. 9, 10. 4Hz) , 4. 00 (1 
H, d, J = 12. 3Hz) , 4. 06 ( 1 H, d, J = 12. 3Hz) , 5. 
20 07 (2H, s), 7. 09-7. 37 (2H, m), 7. 62 (1H, brs 
) 

ESI -MS Found: m/z 504. 1 [M + H] + 



25 1- [4-7;M-n-2- (hV7)V*U*^)V) *>*?)V\ -N- [3-Xbf 

p [-fv^>V77>-i (3H) , 4' -e^u^>] -i--nu7°ne 

-D-7*nU>75 F£>£/% 
^>X7;i/xkF©{tt)0H4-7^P-2- ( MJ 7 JP*D>?JW 
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1H-NMR (300 MHz, CDC 1 3) 6:1. 65-2. 00 (1 OH, 
m) , 2. 2 0 - 2. 3 2 (1H, m) , 2. 3 4-2. 4 8 (4H, m) , 2 
76-2. 90 (2H, m), 3. 03-3. 33 (4H, m), 3. 81 (1 
5 H, d, J = 14. 4Hz) , 3. 92 ( 1 H, d, J = 14. 4Hz) , 5. 
07 (2 H, s), 7. 08-7. 1 4 ( 1 H, m) , 7. 19-7. 40 (6 
H, m) , 7. 5 9-7. 6 9 (1H, m) 
ESI-MS Found:m/z 5 2 0. 1 [M + H] + 



io mums 4 

1- (2-^PD-4-7Ma^>-7^) -N- [3-^hfP MV1>V7 
?>-! (3H) , 4' -fc!^US;>3 -l-^)V^U\f.)V) -D-7pU>7 

it. 

1H-NMR (300 MHz, CDC 1 3) 5:1. 64-1. 85 (7H, 
m) , 1 . 8 6-2. 10 ( 3 H, m) , 2 . 19-2. 32 ( 1 H, m) , 2 . 
3 8-2. 4 9 (4H, m) , 2. 8 2 - 2. 9 2 (2H, m) , 3. 02-3. 
20 2 7 (3H, m) , 3. 2 8-3. 4 0 (1H, m) , 3. 70 (1H, d, J 
= 12. 9Hz) , 3. 84 (1H, d, J = 12. 9Hz) , 5. 08 (2H, 
s) 6. 95-7. 01 (1H, m), 7. 08-7. 20 (2H, m), 7. 
21-7. 36 (4H, m) , 7. 55 (1H, brs) 
ESI-MS Found :m/z 48 6. 1 [M + H] + 

25 

«#J8 5 

l- [ (i, 4-v^^;i/- iH--rs^/-;i/-5--ot/) -n- 

[3-ZfcfP [<V^>'/77>-l (3H) , 4' -fcMUv>] -l—1)V 
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4 -*f-)v- 5 — ' r 5^/-;u*^+^7;uTk Hi. o o g©s>>wi/* 

;PA75 HUSK (2 Oml) fcMfcTJMfc* U 7A 2. 2g, 37{t*3MH. 
0ml *H&in*., il*Mit#L&. gJS«*fiSftaw*ta^ ?no*;kk 

l/T«BflS#»©a4l®» 1 . 0 0 g £t#fc 0 

2) l- [ (i, 4-v 5 ;*? 1 ;!/- iH— 5 — f;w - 

N- [<V^>»/75>-l (3H) , 4' -tf^U5?>] -1- 

•f;i/7*Ptf;W -D-7d'J>75 F 

io ^>X7jyftt ; ©^oiii) ti^tifci, 4->^^;i/-5— rs^ 

V\ SH^^^M7 ; &;L'7 7XtLT#fc:. 

1H-NMR (3 0 0MHz, CDC 1 3) 6:1. 75-2. 05 (7H, 
m), 2. 19 (3H,m), 2. 20-2. 50 (5H, m), 2. 88 (2 
15 H, b r s) , 3. 10-3. 3 0 (8H, m) , 3. 5 1 (3H, m) , 3. 
65 (1H, d, J = 15Hz) , 3. 92 (1H, d, J = 15Hz) , 5. 
0 6 (2H, s) , 7. 10-7. 9 0 (5H, m) 
ESI-MS Found:m/z 4 5 2. 2 [M + H] + 

20 «0J8 6 

1- [ (2, 4-z?*?)V-l, 3-f7'7-^-5-^Jk) ~ N ~ 

[-fy^>777>-l (3H) , 4' -k^U^>] ~ 1 
?UVM -D-7°P'J>75 WatfL 
* V£7)Vt k F ©ttfc> D 2 , 4-^^-5 - ^7 ~>7 
25 Jl^rkF (EP 1 2 5 0 9 4^C|B«©^fet«fcOW8ILfc. ) SfflV^fl&ttH 
Jfi^J 1 WP&TKfcfcfr K Mfc£fc£iGfi7*;i/7 7;*fcl/r8fc. 
1H-NMR (300 MHz, CDC 1 3) 5:1. 75-2. 05 (11 H, 
m), 2. 20 (2H, m), 2. 39 (3H, m), 2. 40-2. 50 
(3H, m) , 2. 64 (3H, m) , 2. 86 (2H, brd, J = 10H 
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z) , 3. 10-3. 43 (4H, m) , 3. 69 (1H, d, J = 15Hz) , 
3. 87 (lH. d, J = 15Hz) , 5. 07 (2H, s) , 7. 10-7. 
5 5 (4H, m) 

ESI-MS Found:m/z 46 9. 1 [M + H] + 

5 

mmm8 7 

N— (3-XbfP H*V^>777>-1 (3H) , 4' -tM'JS?>] - 1 - 
IJVTuWV) - l- (l, 3-^7'/^-2--f;M^) -D-yn'J> 

10 ^>X7JPrk K©ftt>0£2 -f7 , /-Mi^+y7Jl'Tt H^rffl^-Sffi 

1H-NMR (300MHz, CDC 1 3) 5:1. 75-2. 05 (9H, m 
), 2. 20-2. 60 (7H, m), 2. 87 (2H, brd, J = 10Hz 
), 3. 20-3. 40 (4H, m) , 4. 00 (1H, d, J = l 5Hz) , 
15 4. 18 (1H, d, J = 15Hz) , 5. 07 (2H, s) , 7. 10-7. 

7 5 (6H, m) 

ESI-MS Found:m/z 441. 2 [M+H] + 

mmm 8 8 

20 1- [-1- (l-^JP-lH— TS ^7-^-2-^) -N- 
[3-XbfD MV*>V77>-1 (3H) , 4' -bMUv>] -1— j)V 
7°U\f.)V) -D-^P'J>7$ KO^fiE 

^>X7;i/xt Fottbo 1 1 - ( i 1 H--rs^/-;i/- 2 — r 

;W -x^7> (Synth. Commun. , 20#> 321-31 H> (1 
25 9 9 0^) CB3*©^»C«J;0IH«tfc. ) &fflV»SfflttH«5«l 1 \Z%CXRfo 

1H-NMR (300MHz, CDC 1 3) 6:1. 48-1. 51 (3H, m 
) , 1. 66-2. 16 (8H, m) , 2. 35-2. 51 (4H, m) , 2. 
65-3. 51 (9H, m) , 3. 6 5- 3. 6 7 (3H, m) , 3. 94-4. 
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05 (2H, m), 5. 07 (2H, s) , 6. 7 7 (1H, s) . 6. 98 ( 

1H, s) , 7. 0 5-7. 7 5 (4H, m) 

ESI-MS Found:m/z 4 5 2. 3 [M + H] + 

5 mmm s 9 

1- [ (3S*) -2, HP- 1 ~^>77?>- 3 — ijA -N- 

[3-7b?P KV^>'/77>-l (3H) , 4' -bf^Uv>] - 1 — f ^ 
-fU\LM -D-7*nU>75 Fftffl- [ (3R*) -2, 3-ybh'D- 
1 -^>'/77>- 3 — f Jlo] -N- [3-Xhfn [<y^>'/77>-l (3 
10 H) , 4' -fcf^'Jv>3 -1— ifr-faVM -D-7°P'J>7S K©£fi£ 

^ >X7;ux t h ©ttfr Qizz-zvy/yzm^ mtnmm 1 cts 

JfcSfrK fc5nfc^7Xf-l':*fi£*£CHIRALPAK-AD (^-fV- 

&§S) ^^Ti^ji^^nvh^77^- [-rvyp/v-;i//A^>=i 

/10, Ml 5ml /mi n] T$H**»«U «ttH#«k 9 «£±aMMt£ 

is 3 s * o M±M<t£#i© 3 r * fc***^*;^ 7 

1- [ (3S*) -2, 3-S?tHP-l-^>775>-3— f;W -N- [ 
3-Xt!P Wy^>y7 7>-1 (3H) , 4' -tf^U> ? >] -1-^)1^ 

20 PfcfJU) -D-^P'J >75 H 

1H-NMR (300MHz, CDC 1 3) 6:1. 60-2. 02 (9H, m 
), 2. 02-2. 18 (1H, m) , 2. 38-2. 55 (4H, m), 2. 
8 0-2. 9 0 (2H, m) , 3. 07 (1H, t, J=6. 8, 13. 6Hz 
), 3. 25-3. 40 (2H, m) . 3. 52-3. 56 ( 1 H, m) , 4. 

25 4 0-4. 5 0 (3H, m) , 5. 07 (3H, s) , 6. 8 0-6. 9 5 (2 
H, m) , 7. 0 5 -7. 3 5 (6H, m), 7. 5 8 (1H, brs) 
ESI-MS Found:m/z 46 2. 4 [M + H] + 



1- [ <3R*) -2, 3-^hKP-l-^>777>-3-^fJP] -N- [ 



WO 02/088089 



PCT/JP02/03878 



3-Xtfo HV^>V7y>-l (3H) , 4" -tf^Uv>] -1— OVzf 

1H-NMR (300 MHz, CDC 1 3) 6:1. 60-2. 10 (9H, m 
), 2. 10-2. 21 (1H, m), 2. 35-2. 50 (3H,m), 2. 
5 57-2. 67 (1 H. m), 2. 85-3. 00 (3H, m), 3. 15-3. 
42 (3H, m) , 4. 3 5-4. 6 0 (3H, m) , 5. 07 (3H, s) , 
6. 8 0- 6. 9 5 (2H ( m) , 7. 0 5-7. 3 8 (6H, m) , 7. 48 
(1H, b r s) 

ESI -MS Found: m/z 462. 4 [M + H] + 



1- (2, 3-^bHP-lH— f >x>-2— f)V) -N- [3-XtfP H 
V^777>-1 (3H) , 4' -tf^Uv>] -\-4)Wu\i)V) -D- 
:/p'j>75 K<P£fiE 

is ^>xr;ux t K©ttt>& t 2 -- f >yy >^fflv^ffl««^J 1 c^uts 

1 H-NMR (300 MHz, CDC 1 3) <5:1. 60-1. 85 (5H, 
m), 1. 90-2. 23 (5H, m), 2. 35-2. 55 (5H. m), 2. 
8 0-2. 9 5 (4H, m) , 2. 95-3. 10 (2H, m) , 3. 15-3. 
20 5 0 (5H, m) , 5. 0 6 (2H, s) , 7. 10-7. 3 5 (8H, m) , 
7. 6 0 (1H, b r s) 

ESI-MS Found:m/z 4 6 0. 4 [M+l] + 



25 1- [ (4-*5Ml/-l, 3 JP- 5 — **)Vi -N- [3- 
XfcfP KV^>77 7>-1 (3H) , 4' ~^'Jy>] -1— Ql/7'P kf 

jio -p-yp'J>7a F©£riS 
4-^^;i/-5-^-y-y-;u*;i/^>^6. oog, n, o-^r>th* 



10 



£J60il 9 0 



*%m% 1 
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D*->7S>«K*6. 90g, l-X^-3- (3' -y^W$yyo 
tf;P) M^/-f5W115. 0 0g^tfUy>6 0mll;^Lifil:t 

5 2) 4-/5 i ;u-5-^if^-;^;i'^->7;P7 :: kK 

D77>6 0mitt»u -7 8t:£-efrm **fc»J 3^A7;i^~9A 

10 TW, »&»ibTSift^4. 2 0g£#fc. 

3) 1- [ (4-*3MU-l, 3-**VV-)V-5--()l) *?)V] -N- 
[3-7.t!D [-f 7^>V77>- 1 (3H) , 4* -tf^Uv>] - 1 — TJW 
-fu\LM -D-7PU >75 F 

15 ;^+'>7JUxtK*ffl^*ffltt^JfiWlCi|Si;T5«*fTK Mft£*£ft 

1H-NMR (300 MHz, CDC 1 3) <5:1. 90-2. 15 (6H, 
m) , 2. 18-2. 45 (7H, m) , 2. 5 5-2. 7 2 ( 1 H, m) , 3. 
14-3. 80 (9H, m) , 4. 2 4-4. 3 6 (1H, m) , 4. 58 (1 
20 H, d, J = 14. 9Hz) , 4. 67 (1H, d, J = 14. 9Hz), 5. 
10 (2H, s) , 7. 21-7. 38 (4H, m) , 8. 33 (1H. s) , 
8. 67-8. 75 (1 H, m) 

ESI-MS Foundim/z 4 3 9. 3 [M + H] + 

25 mmm 9 2 

(4S) -1- (4-7;M-a^>v;U) -4-bFD^y-N- 1 - [ (4- 
3-**W-)V-5-'()V) -N- [3-7tfa [±2 

^;77>-i (3H) , 4' -tf^u-7>] -1— r;p7ae;p) -d-7 
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1H-NMR (300 MHz, CDC 1 3) 5:1. 65-2. 57 (1 3 H, 

m), 2. 85-2. 97 (2H, m) . 3. 16-3. 44 (3H, m) , 3. 

5 4 7 - 3. 9 0 (3H, m) , 4. 34-4. 44 ( 1 H, m) , 5. 06 (2 
H, s) , 6. 9 7 -7. 5 8 (9H, m) 

ESI -MS Found :m/z 4 6 8. 1 [M + H] + 

%ffiW9 3 

io (4S) -l- (2-ggp-4-7;M-a^>sw) -4-bFa^->-N- 

[3-T.bfa KW/7 7>-l (3H) , 4' -bf^Uv>] - 1 )V 

Tu&u - d - 7*p u yy s h 

15 f#fco 

1H-NMR (300 MHz, CDC 1 3) 6:1. 62-1. 82 (4H, 
m) , 1. 9 3-2. 0 9 (3H, m) , 2. 2 6-2. 4 5 (5H, m) , 2. 
58 (1H, dd, J = 4. 7, 10. 4Hz) , 2. 8 0-2. 8 8 (3H, 
m) , 3. 07-3. 18 (1H, m) , 3. 2 0-3. 4 0 (2H, m) , 3. 
20 5 5 (1H, t, J = 8. 2Hz) . 3. 81 (1H, d, J = 13. 0Hz), 
3. 92 (1H, d. J = 13. 0Hz) , 4. 38-4. 41 (1H, m) , 
5. 07 (2H, s) , 6. 99 (1H, dt, J=2. 4, 8. 0, 8. 2H 
z), 7. 07-7. 38 (6H, m), 7. 52 ( 1 H, m) , 7. 55 (1 
H, b r s) 

25 ESI-MS Found :m/z 5 0 4. 1 [M + H] + 
«#J9 4 

1- [2, 3-ybh'D-lH- f>x>-l— (M -N- [3-Xbfn H 
V<>V7y>-l (3H) , 4' -tf^'Jv>] -1— j)W^)V) -D-y 
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P'J>7$ FtDuffc 

*>X7)Vt\i k©«*)Dk:^ >zm^mtemmm 1 9 wcts^ 

£fTK SM£$l£&67^;i'7 7X£bTt#£o 

1H-NMR (300 MHz, CDC 1 3) (5:1. 13-1. 26 (3H, m 
5 ), 1. 61-2. 36 (12 H, m), 2. 55-2. 68 (2H, m), 2. 
7 6-3. 0 8 (6H, m) , 3. 23-3. 71 (4H, m) , 4. 31-4. 
4 0 (1H, m) , 5. 0 7 (2H, s) , 7. 13-7. 4 1 (8H, m) , 
7. 60-7. 80 (1H, m) 

ESI-MS Found:m/z 4 7 4. 3 [M + H] + 

10 

mmm9 5 

1- (l-^^-l-7x»^) -N- [3-T.eD [-fy^>*/7^>- 
1 (3H) , 4' -fcM'Jv?>] -1-^)V^UM)V) -D-7pU>73K<P 

15 1) n-^>^;p-d-7*du/-ji/ 

£S»18. lOg, l-X^-3- (3' -S?*^75/7Dfcf;W 
AW'fSi 4 -£tttt2 8. 4 0 gRtffc: KP*->^>XMJ7lA-;P2 2. 
7 0 g*^^*;PA75 FlOOml K»#U £fiT3 O^IHHRJ^Lfc. 
S^tD-7*P'jy-JH 5.0 0 g0^*^;M^A75 K 1 OmljSHK^ 
20 to*., Il:Ml:T2Pt«Lfc. Kf^fclN-Sfflteto*., f^x^T 

97*- [2UO*)\sk/**;-)V=l 0 0/1] KlT^««fiL. Mffc£ 
4fe9. 8 1 g&^fitft««J»tLT^fc. 
25 2) (2R) - [1- (1-^^-1-71^1^) tTPUv>-2-< 

ElftyJ^-'7A4. 6 0 g£^J£T (2mmHg) > 1 0 0C(CT2B#^ 
ftSLfc. g*gffl&T, -lOt^UcE fh7hHD77>20ml 

^^o<otox., i) -cusnfeN-^w-f^-D-yp oog 
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tin*., mmrmm&&vitc zommzz. om-^^t^^a^ 

□ = F/yifiH-rJ^l2 2.8ml Ztyi < K>1$\tl. mM&X* 4 

U^ATKMlia^ ^PP^AT'&ffiU 7PP*JUAl£««:fMJ 
5 -7AT'«bfc 0 ^^MJESSbm ^£~>U#y;i^5A7P-?b7^ 

7^- [^pd^a//^;-ji/=5o/i] \zx^mmm\,, mmit^3 

3) (2R) -1- [1 -7x-;i/- 1-^^;UX^;H 

io 2) -e#e.txfc (2R) -[l- (i 1 -7x-;px5 1 ;i/) tfou 

S?>- 2 — f ;W J -;i/6 0 m g © v*^7JM^-> H 2 m 1 »«K h U 
X3MP75>0. 19ml. 1f\)U77 h'J If U^>*-&#1 3 Omg 
(0V^)V7,)Vt^z/ h'lml »«£JH&in*., MfcT 3 0#ft#Lfc. TO 

15 L&. MJWiLfci, ®t>nrzmmter\-7*;-)Vl. 9ml, * 
0. 5ml M&m\Z®MZ-£, Z<om&&mK.V hVV&Z 3mg, 

2-^^;i/-2-7*x>8 6mg, lfitt*»^ h U 2A 8 9mg £Jitt*., £ 
fi*ciBSW«#b&. SM(ctSfn^l:7> ; EX7A7j<«^ljpA> *on*;p 
AT&ffiU 7PP*;UAl$«{^m±hU^AT^«lbfe. m«M£Efi£ 

20 M*'>'J*y;^7A7PVh^77^- [^DD*M/^^;- 

;i/=io/i] ct#««8u mm<t£®2 dmgZ&tn&Ttfryyztv 

4) 1- (l-^5 1 ;i/-l-7iW) -N— [3-XtfP My^>»/75 
>-l (3H) , 4' -t^'J^>] -l-DWuMM -D-7*P'J>75 

25 F 

3) -c#sn£2R) - l- [i-7xx;w-i-^^x5 1 ;n \zw)*> 

>-2-*M>^2 0rag, l-X^;P-3- (3' -VWbTS.J'fuM. 
J W * *M 5 Kttfttt 3 5 m g W t H □ *S"< >X h U 7 Vf-JU 2 8 m g 
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mmmirm^fts-7,^u kv^/77>-i oh) , 4' -twjs? 

>] - 1 -<;i/7°DA*>- 1 -75 > 3 0mg©i?/fMM7S h*0. 5m 
1 SFttSiD*., Illiflt 2 Bffl«#Lfc. E««fc 1 N-7K»ffc* h U 

7^- [#DD*Jkk/**y-;P=l 5/1] T#»»»U aaWfc^4U4. 

1H-NMR (300 MHz, CDC 1 3) 6:1. 39 (3H, s) , 1. 4 
6 (3H, s) , 1. 53-2. 15 (10H, m) , 2. 3 5- 2. 6 2 (4 
10 H, m) , 2. 6 8-2. 7 8 (1H, m) , 2. 3 8- 3. 0 0 (2H, m) , 
3. 30-3. 35 (3H, m) , 3. 60-3. 66 ( 1 H, m) , 5. 08 
(2H, s), 7. 10-7. 50 (9H, m) , 7. 68-7. 79 (1H, 
m) 

ESI-MS Found : m/z 4 6 2. 3 [M + H] + 

15 

mmm 9 6 

(4S, 5R) -3-*>i?)l-5-*?)V-2-**rV-N- (3-Xtfa 
H V^>'/77>-l (3H) , 4' -tMUvXl - \-^)Vfu\d)V) - 

20 1) ten (2R) -bHn^>-l- [ [ [3-T.tfa W S J*>V 
77>-l (3H) , 4' -tr^'Jv>>] -1— i)VJu\>M 75/] 

N-tert-^h + ->*;P#-;i/-D-7PXU^X> (J. Org. Che 
m. , 6 1# (8) , 2 5 8 2 -3H. ( 1 9 9 6 m fcE*©#ft"T!H« L/ 
25 fe. ) 5 3. 2mg, 1 -X3\H>-3- (3' -^W$;7n^) 

K 'HOkULl 7 0ragS^kFD+y^>Xh'J77-Jl'5 5mg^ 
DO*M10mll:j|»L fflIT4*IMI£l/&. Sl^CiHI 1 

nfc3-xep wv^> i /7 7>-i oh) , 4* -tf^'jv>] - l— r 

;i/7°a/^>- 1 -75 >5 9. 7mg<D7PD*;i'Ai§$£Jn*., IHMt3 
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mmmftbtco ^r^mz^mx, ^auMArmv, ?pp*;ua 

V?uu*)\,L/*? /-)V=4/l] XftMmmXs. M<fc£#J5 4. 2mg 

2) (4S, 5R) - 3 -^>i?)l- 5-^^)U- 2 -**V-N- (3-Xtf 
P MV<>V77>- 1 (3H) , 4' -tf^U^>] 
;!/) -1, 3-^1ty'Jv>-4-*;^^1j-S K 

1) T#£>ftfc tert-7'5 1 ;P- (2R) -2-fch'P*->-l- [ [ [3- 

io x(fp [-fy^> , ;7 7>-i oh) , 4* -tr^>j> ? >] -l—i^k/Pt? 
M 75 7] *;wjK:i;W yptf;u^;UA'/-h07^/-;i/2miM{c:^ 

;**/-;i^$l 0m 1 ZtiUx., 6 0tllT3 0»Uc. MSr^JESifeL 
xmznrcmZ. y ^ fJ^J^ 7 5 hV f h 7 1 □ 7 7 > (l/l) 2m 
llllJIJt ^(Oii-&MtC^>X7JUxtH 1 2. 8mg, h'J7-feh 
15 ^->7K^*^^7"hU^Al 0mg^|g«^^MtT3 0M»Lfc„ £ 

#e»n»^(c*;i/^->v J <5^/-;i'2 omg£jn;t^mT3 

#b7c. fc}&mZ7kZm?L, ^PP^l/ATtttiiU ^PP^;UA»$:«W 
20 T^h'J^AT^tfc. M£MJBE®m ^^7>®fflji«^P-7h^7 
^DDjJnM/^^;-^=10/1] £ffl^T*l§!lU 
Omg^ifc. 

1H-NMR (300 MHz, CDC 1 3) 5: 1H-NMR (3 0 0MHz, 
CDC 1 3) d : 1. 41 (3H, d, J = 6. 23Hz), 1. 62-2. 0 
25 1 (6H, m), 2. 31-2. 58 (4H, m) , 2. 80-2. 93 (2H, 
m), 3. 19-3. 32 (1H, ra) , 3. 40-3. 51 (1H, m), 3. 
54 (1H, d, J = 6. 38Hz), 4. 12 (1H, d, J = 14. 7H 
z) , 4. 44-4. 5 5 (1H, m) , 4. 88 ( 1 H, d, J = 14. 5H 
z), 5. 06 (2H, s), 7. 18-7. 40 (9H. m), 7. 93-7. 
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9 9 (1H, m) 

ESI -MS Found: m/z 464.2 [M + H] + 

$mm 9 7 

5 N- [ (1SR, 3RS) [_j V^>'/7 7 >- 1 (3H) , 

4' -bf^Uv>3 - l— nvi/^u^y^)V\ -l, l' -if7x-;i/-2- 

HR^N- [ (1SR, 3 SR) - 3 -7sbfP [-fy^>y77 
>- 1 (3H) , 4' -g^U>?>] -\--()V i y^U^y^)V] - I, V - 

10 2-7i^Wl5mg, l-X^U-3- (3' -v^^^T^yy 
PkMU) rt^vfS FII$2 8mgS^f^M75 H2m 1 \zmffiZ 

^>>;77>-i (3H) , 4' -tr^uv>] -l— r;p>'^o^>5 l ;i'75 

>2 0mgO-;^^M7$ H lm lgMA. HtC^ST 1 Wjt^L 
15 fc. TO?g(l7K^iD^, ^DDtfUl/ATtttfJU 7PP*;i/Al£Mfi#7t<* 

;p=i 5/i] -cfrmmmb. &m&mtt&vm:±. (irs, 3sr) #&5. 

8rag, &m&®ft£K>m&± (IRS, 3SR) #5:7. 6mg*#7c. Z.Z.T 
20 (IRS, 3SR)ROf(lRS. 3 S R) tt, -e<D5t#«lii^#^$tlTV^j: 

N- [ (1SR, 3RS) -3-T.tfP V<> V*7 5 >- 1 (3H) , 
4' -tr^UvX) -1— fJI/->7P^>3Ml/] -1, 1' -t'7x-^-2- 

25 1H-NMR (300 MHz, CDC 1 3) 5:0. 90-2. 15 (10 H, 
m) , 2. 17-2. 3 9 (2H, m) , 2. 5 0-2. 6 4 (1H, m) , 2. 
7 0- 2. 9 0 (2H, m) , 4. 2 2-4. 3 4 (1H, m) , 5. 05 (2 
H, s) , 5. 3 8 - 5. 5 0 ( 1 H, brs), 7. 04-7. 11 (1H, 
m) , 7 . 17-7. 52 ( 1 1 H, m) , 7 . 6 7 - 7. 7 3 ( 1 H, m) 
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ESI-MS Found:m/z 4 5 3. 3 [M + H] + 



N - [ (1SR, 3SR) [-fV^>y7 7>-l (3H) , 

4' -bf^u^>] -l— r;u->^o^>^;n -1. r -t'7x-^- 2 - 

5 H 

1H-NMR (306MHz, CDC 1 3) 6:0. 95-1. 72 (7H, m 
) , 1. 87-2. 05 (3H,m), 2. 21-2. 43 (3H, m), 2. 
7 0- 2. 9 0 (2H, m) , 4. 2 2-4. 3 4 (1H, m) , 5. 04-5. 
15 ( 3 H, m) . 7. 10-7. 52 ( 1 2 H, m) , 7. 73-7. 79 ( 
10 1H, m) 

ESI-MS Found:m/z 4 5 3. 3 [M + H] + 

mmm 9 8 

2-7x;^y-N- [ (1SR, 3RS) -3- H V^>77 7>- 1 (3 
15 H) , 4' -bf^Uv>] -\-<)\ ; sVu^y^M ^>X7SKR#2- 
7i/^->-N- [ (1SR, 3SR) -3- [<y^;77>-l (3H) , 
4' -tf^Uv>] - 1— []Wu*y±M n>X7SHC2M 
2-7 i:WIflCftfc 9 C 2 - 7 x / <^ 5ffete#»J 

9 7n*fst;T£jS£fi : K H6nfci4«Mii^D7h^77^- 
20 [^7PP*;i"A/^^y-;u= 1 5/1] T#$i*itt¥U wenc^TXxi/ 

*T-£Mfi7*;i/7 7X<!:Lm£. ig^M^d: 0MS:± (IRS, 3S 

r) imimft&vm%.± <irs, 3sr) <irs, 

3SR) mS (IRS, 3SR) tt, ^OS^ig^^^nT^^^fc^lC, 

25 1H-NMR (300 MHz, CDC 1 3) 5:1. 23-1. 82 (5H, m 
), 1. 86-2. 15 ( 4 H, m) , 2. 28-2.47 ( 3 H, m) , 2. 
6 3 - 2. 7 6 (1H, m) , 2. 8 4-2, 9 8 (2H, m) , 4. 40-4. 
50 (1H, m) , 5. 06 (2H, s) , 6. 8 4-6. 8 8 (1H, m) , 
6. 98-7. 06 (2H, m), 7. 07-7. 30 (6H, m), 7. 34 
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-7. 42 (3H, m) , 7. 67-7. 76 (1H, m) . 8. 17-8. 2 
5 (1H, m) 

ESI-MS Found : m/z 4 6 9. 3 [M+H] + 



5 1H-NMR (300 MHz, CDC 1 3) 8:1. 39-1. 88 (5H, m 
) , 1. 88-2. 10 (4H, m) , 2. 14-2. 27 (1H, m) , 2. 
31-2. 45 (2H, m) . 2. 70-2. 82 ( 1 H, m) , 2. 82-2. 
9 8 (2H, m) , 4. 4 2-4. 5 6 ( 1 H, m) , 5. 0 7 (2H, s) , 

6. 89 (1H, dd, J = l. 1, 8. 2Hz) , 6. 9 9 - 7. 0 5 (2H, 
10 m) , 7. 11-7. 30 ( 6 H, m) , 7. 35-7. 44 ( 3 H, m) . 7. 

58-7. 66 (1H, m) , 8. 23 (1H, dd, J = l. 8, 7. 9Hz 
) 

ESI-MS Found : m/z 4 6 9. 3 [M + H] + 
15 «0J9 9 

2-7x-;i/-N- (3-^tfP \± V^/7 7>- 1 (3H) , 4' - fcf^ 
'JS?>] - 1 — Ql^PfcMU) ^J5 L >7$KCD^ric 

2 - 7i-J^ISI!f0^ 0 £ 2 -7x-;i/- 3 - tfU 5?>*^JJ?>K ( J . 
Med. Ch em. , 1 4# (7) , 5 7 5 - 9H> (19 7 l¥) fcBB*©;£ 
20 ifcfciDWfiLfc. ) £16099 7 fcPUTRfcfcfxK ^jS^ 

1H-NMR (300 MHz, CDC 1 3) 5:1. 50-1. 70 (6H, 
m), 2. 20-2. 35 (4H, m), 2. 57-2. 67 (2H, m) , 3. 
3 2 -3. 4 0 (2H, m) , 5. 02 (2H, m) , 6. 7 9-6. 8 6 (1 
25 H, m) , 7. 15-7. 5 8 (8H, m) , 7. 7 5-7. 8 1 ( 1 H, m) , 

7. 94-7. 97 (1H, m), 8. 78-8. 80 (1H, m) 
ES I -MS Found : m/z 4 2 8. 2 [M + H] + 



%W\ 1 0 0 
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4-7x^-N- (3-*Kn [<V^>'/77>-l (3H) , 4' -fcf^ 

2 -7irj^ifi©^ D 4 -7x-;i/- 3 - tf u i?yti)V-$ym (u 

S 5 4 4 6 0 5 7^£fe$c<27j&££9!^L£. ) £fiH>5ffite«0iJ 9 7 Id 
5 ^PCT^fcf?^ ^fc^£*£&7^7 7X£LTt#7c. 

1H-NMR (300 MHz, CDC 1 3) (5:1. 54-1. 73 (6H, 
m), 2. 25-2. 40 (4H, m) , 2. 65-2. 75 (2H, m), 3. 
39 (2H, q, J = 6. OHz) , 5. 03 (2H, s) , 6. 80-6. 8 
8 (1H. m) , 7. 12-7. 6 0 (10H, m) , 8. 7 3 (1H, d, J 
10 =5. 4Hz) , 8. 84 (1H, s) 

ESI-MS Found:m/z 4 2 8. 2 [M + H] + 

1 0 1 

l-^>v;i/-N- (3-T.lfP HV^>777>-1 (3H) , 4' - fcf^ 

15 us?>] -i--r;i/7°otf;i/) -ih- i , $^ , i/-ji/-2-^;^>/7$ ho 

2-7i-JUSfcS#tt©f^t)0K:i- (7i-iW^) -1H— fS^y*- 
;i/-2-#;U#>$? (J. Med. Chem. , 3 3# (2) , 781-9H, 
(1 9 9 0¥) fc|B*O^ftfcJ:0W»l/fc. ) Sffi^SfflttSUJfiW 9 7 fcJpD 

20 tej&£(tk mmitsyizte&TwyrztLTmc. 

1H-NMR (300 MHz, CDC 1 3) 6:1. 92-2. 02 (2H. m 
), 2. 18-2. 21 (2H, m), 2. 80-2. 95 (2H, m), 3. 
2 2- 3. 4 2 (4H, m) . 3. 5 2-3. 6 7 (4H, m) , 5. 11 (2 
H, s) , 5. 75 (2H, s) , 7. 21-7. 46 (8H, m) , 7. 72 
25 (1H, d, J = l. 9Hz), 7. 80 (1H, d, J = l. 9Hz) 
ESI-MS Found:m/z 431. 2 [M + H] + 

1 0 2 

(4R) -3- (2, 4-97)l*UOV)l) -2-^V-N- (3-fcf^ 
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1) (4R) -3- (2, 4-> ? 7;i/^P^>^) -2-^y-l, 3 —* 

5 D— feU^^PXyWI^JIOftttS. OOg, 2, 4-y7Mo^>X7 
J|/ftK2. 2ml $y^fMM7 = F2 0ml Ml, MKTmM 
mWLtc. Z<DKfo®m\Z7mithV7'th**ist^mi-b<)OA6. 40g 

10 ^AtSit, »«t*«]BE^Lfc. i^M§rh7tKD77>5 0m 
lCi»U *;Pfc;U5?<3^/-;U4. 90g, HJX^TS >4. 2m 
lfctD*, SflKTl 5#IHft#l/fc. M£7kT#ltU EfcttSflfcX^ 
fcTJiitilbfc. B»x^;H* 1 N-£tt"Cft#U h U 9AT*ffiii, 

»«E*«JBEI»iLfc. 4-$*t*1J->2 0mlfc»#U ^ 

15 O»«C2N-7K»^hU^A**«2 0ml*l)DA, l«?W*»bfc. 

2) (4R) -3- (2, 4-y7MD^>'7JW -2-**V-N- (3- 

tr^u^>-i—r;^ne;w -1, 3-:**ifv*Uv>-4-#;i^*iJ-s 

20 K 

2-7xX;U£j§,«0ftfc»Jfcl) T*#£tt£ (4R) -3- (2, 4-^ 

7;p^p^>v ? ;p) -2-^v-i, 3-^iJ-y*u^>-4-*;i'#>tts 

25 1H-NMR (300 MHz, CDC 1 3) 6:1. 72-2. 00 (6H, 
m), 2. 38-2. 49 (2H, m) , 2. 57 (2H, t, J = 6. OH 
z) , 2. 88-2. 92 (2H, m), 3. 24-3. 34 (1H. m) , 3. 
41-3. 51 (1H, m) , 4. 06 (1H, dd, J = 6. 4, 8. 9H 
z) , 4. 25 (1H, dd, J = 6. 4, 8. 9Hz) , 4. 34 ( 1 H, d, 
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J = 14. 5Hz) , 4. 50 (1H, dd, J = 8. 9, 9. 6Hz) , 4. 
75 (1H, d, J=4. 5Hz) , 5. 06 (2H, s) , 6. 79-6. 9 
1 (2H, m) , 7. 19-7. 32 (4H, m) , 7. 3 7 - 7. 4 5 (1H, 
m) , 7. 9 4 (1H, b r s) 
5 ESI-MS Found:m/z 4 8 6. 1 [M + H] 

mmm 1 o 3 

(4R) -3-^>v;i/-2-^7-N- (3-XbfP KV^>r/77>- 
1 (3H) , 4' -tf^U> ? >] -l-jfr-fuMM -1, 3-^U-VUv 

10 >-4-^;^4=-9-s 

«#£J60|J 1 0 2 fcip&TKJ&ftfrK *IIft£«&fc7^7 LT#fc. 
1H-NMR (300 MHz, CDC 1 3) 6:1. 71-2. 05 (6H, 
m) , 2. 37-2. 5 8 (4 H, m) 2. 89-2. 97 (2H, m) . 3. 

15 21-3. 33 (1H, m), 3. 41-3. 50 (1H, m) . 4. 05 (1 
H, dd, J = 6. 3, 9. 6Hz) , 4. 18 ( 1 H, d, J = 14. 8H 
z) , 4. 2 3-4. 2 8 (1H, m) , 4. 49 ( 1 H, t, J = 9. 3H 
z) , 4. 86 (1H, d, J = 14. 8Hz) , 5. 07 (2H, s) , 7. 
20-7. 39 (9H, m), 7. 90 (1H, brs) 

20 ESI-MS Found:m/z 4 5 0. 2 [M + H] + 

mmm 1 o 4 

(4R, 5S) - 4 -^>V)V- 2 -^-^V-N- (3-Xbfn [-fV^>'/7 
7>-l (3H) , 4' -tf^U^>] -l-4)V7u\Z)V) -1, 3 
25 \/U 2>z 5 3 E<P£j$ 

(2R) -1- [1- (4-7Md7x-jw -i->^;px?;w trou 

^>-2-M#>»Oft*30i: (4R-h?>70 -2-**V-4- (7i 
=;p;WW -5-tWJ5?> (Bui I. Soc. Chim. Fr. , 1 
29# (6) , 5 8 5- 9 31, ( 1 9 9 3 fc|B*©*ttfc <fc 0 iHSb 
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fc. ) %%^zmznffiM9 5\zmvTEfo&fti,\ ^mit^m^m^r^^ 

1H-NMR (300 MHz, CDC 1 3) 5:1. 71-1. 7 6 (4H, 
m), 2. 10-2. 49 (4H, m), 2. 50-2. 63 (2H, m), 2. 
5 81-2. 95 (3H, m), 3. 21-3. 28 (2H, m), 3. 60-3. 
70 (1H, m) , 4. 19-4. 25 ( 1 H, m) , 4. 62 (1H, d, J 
= 5. 2Hz) , 5. 06 (2H, s), 7. 16-7. 37 (9H, m) , 7. 
48 (1H, d, J = 6. 6Hz) , 8. 64 (1H, brs) 
ESI-MS Found:m/z 4 5 0. 2 [M + H] + 

10 

mmm 1 0 5 

(4S, 5S) -4-1>z?fr-2-**V-N- (3-7>en 
7>-l (3H) , 4' -bf^'Jv^] -\-<)\,~?U\i)V) -1, 3-**» 

15 (2R) -1- [1- (4-7MD7x-;W - l-^9)V^)V\ tTP'J 
v>-2-#;i^>&©ftfc>9£ (4S-->7>) -2-**7-4- (7i^ 
- 5 -**1^/U^>#jl/#>& (Bui 1. Soc. Chim. F 
r. , 1 2 9# (6) , 5 8 5-9 3H, (1 9 9 3^) \ZfiW.<DjjfelZ£r)M 

mvrz. ) *m^zmtmmM9 5\zm£Tfcfo*:ft\,\ mm^^m^r^ 

20 ;i/7 7XtLT#fc. 

1H-NMR (300 MHz, CDC 1 3) 5:1. 73-1. 86 (4H, m 

), 2. 13-2. 23 (2H, m), 2. 35-2. 50 (3H, m), 2. 

56-2. 62 (2H, m), 2. 92-2. 99 (2H, m), 3. 17-3. 

22 (1H, m), 3. 35-3. 47 (1H, m), 3. 55-3. 66 (1 
25 H, m) , 4 . 2 1-4. 29 ( 1 H, m) , 5 . 07 ( 2 H, s ) , 5 . 11 

(1H, d) , 7. 16-7. 3 6 (9H, m) , 7. 5 2 - 7. 5 5 (1 H, 

m) , 8. 4 8 (1H, brs) 

ESI-MS Found:m/z 4 5 0. 2 [M + H] + 
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%W\ 1 0 6 

(IS*, 2R*) - 2-7i/»y-N- (3-^bfP [-fW/77>- 
l (3H) , 4' -hf^U> ? >] - 1 zi (AlB^M ; s2u^>*yti)V#* 
■frS PRtf (1R*. 2S*) -2-7x7^y-N- (3-XfcfP [17£j> 
5 '/77>-l (3H) , 4' -bf^Uv>] -1— UVTuVM istuKy* 

1) (1SR, 2SR) -2-tHP + v-N- [3-^lfD [-f7^>777 
>-l (3H) , 4' -tM'Jv>] - \-^)WuMM : si?UO$>X)V 

10 s y7s-2 -t h'P*->- 1 -~>7P^>:?>7J;1/#>$?1 0 8mg, 1 -X^ 

;u-3- (3' -v^^T^y^pe;!/) M^-f$MS«i5img 

Rtft h*P*5^>XhU77*-7H 2 7mg££DD*;kk5m 1 fcJg#U 
£flKT3 0#HJf#Lfc. £®Effi»ttfc:3-.Xfc:D 7^>77 7>- 1 
(3H) , 4' -e^U^>] - 1 -<;l/7°PA°>- 1 -75>1 7 0mg©7 
15 PP*;PA*»E*j&PA, Hfc£i&KT3l$Hif#l/&. ££$K7K£ft!A?PP 

;i/*^A;7PTh : 7*^7xf- [^nD7hM/^^;-jN3 0/i] t$HK* 

«u mmit^2 1 img§ifi»stLx#fc. 

20 2) (1 SR, 2RS) -2-7th4 : y-N- (3-T.trP [-f VOVy? 
>-l (3H) , 4' -tr^U5?>] -l—lfr-fuWl) i/2u<y$>i))\, 

1) T#e>nfe (1SR. 2SR) -2-fcKD**>-N- (3-XbfP 
7^>77^>-l (3H) , 4* -h!^Uv>] -\-<i)\,~?U\L)Vt v7P 
25 h'Of h 7 1 H □ 7 7 >8* 5 m 1 fc, ^&£T77 % 77J 

;l/#>if> ? <77'Ptf;P0. 30ml, hU7i-M77-f>4 0 7mg, 

mo. 1 4m i 3mm&Ltz, KfammzM&%4kistc®:s mm 

$->U7Jy;i'7J7A^p-7h^77^- [7 PP*;UA/;<* 7-^=9/1] 
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i5m 1 KgffifcTRK* U A 1 2 4mg*iDA, 2 B^WLfc Rfomz 
7K£JD*7PP*;UAT*#]|ijU ^OD*;|.AlStefta#*, fiS»£ft7> ; E 
:2«7AzKTifem «EKT^*->*ATeiiL&. *«ft«Eflf*l/, *Mb$ 
til 5 Omg£&l£llil«Jt£LT#fc. 
5 3) (1 S *, 2R*) -2-7xy^y-.N- (3-XtfP [>f »M>>/77 
>-l (3H) . 4' -tf^'Jv>] -l-<OV7v&V) */ 7 U*>>? 

(1R*. 2S*) -2-7x7^y-N- (3-XfcfP [-f V 
^>777>-l (3H) , 4' -fcf^'Jv'XI - 1 1)V7u\Z)V) */>7U^ 

10 2) Tt#£>tlfc (1SR. 2RS) - 2 -7il h*v~N- [3-^fcfn K 
y^>777>-l (3H) , 4' -tf^Uv>] - \—i)WuMM i/>7U 
^>*>#;M**1f-5 K 1 2 5mgOHH>8*lml KHJ 7x-;W** 
7>045 7mg, 7x7-^4 9 2mg, 7Vyil)V#>WMVZfU\Z)Vto. 
3 8ml £JR&ft]*., 3 tiffflmLlt. I^I^ffiSSlfci. ss&->u 

15 *yM7A^P-7h^77^- [7aP*;i/A/^/-;i/=9/l] 

RfllSU Illchiralp a k - AD WV-ttK) Sffl^TT^fJ* 
ffK WWDMJ: (IS*, 2R*) -2-7x7^y-N- (3- 

xtrn Kv^>y77>-i oh) , 4' -tf^uv>] -l— r;i/7°ptr 

;W *>?P^>*>#;MMr1J-$ K4. 5mgmSfeM&Wft£*)&£.t (1R 
20 *, 2S*) -2-7xy+y-N- [3-7tfP [<V^>777>-1 (3 
H) , 4' -K"<U5»3 -l-^)V^UM)V\ y^D^>^>MW5H 
7. Omg^M^M<i:LT#fc. (1 S *, 2S*)fttf(lR*,. 

2R*) tt. ^©fi#«ii*^$nT^^^fc»f=e5£«K:^»tfct)©T*S. 

25 (IS*, 2R*) -2-7x7+y-N- [3-XfcTo MV^W75>- 
1 (3H) , 4' -tf^'Jv>] - 1 —OI/TW^] isVU^y?>jl)V#3r 

1H-NMR (300 MHz, CDC 1 3) 5:1. 60-1. 80 (6H, m 
) , 1. 8 9-2. 2 2 (7H, m) , 2. 34 (2H, dt, J = 3, 6Hz 
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) , 2. 45 (2H. t, J=2Hz) , 2. 80 (3H,m), 3. 34 (2 
H, m) , 4. 95 (1H, brs), 5. 06 (2H, s), 6. 85-7. 
3 0 (9H, m) 

ESI-MS Found:m/z 4 5 3. 3 [M + H] + 

5 

(1R*. 2S*) -2-7i; + ->-N- [3-^tfD Ky^>'/77>- 

l (3H) , 4' -tr^U^>] -i-4)V7u\£M )\,#* 

1H-NMR (300 MHz, CDC 1 3) 6:1. 60-1. 80 (6H, m 
10 ) , 1. 8 9-2. 2 2 (7H, m) . 2. 34 (2H, dt, J = 3, 6Hz 
), 2. 45 (2H, t. J = 2Hz) , 2. 80 (3H, m) , 3, . 34 ( 
2H, m) , 4. 95 ( 1 H, brs), 5. 06 (2H, s), 6. 85-7. 
3 0 (9H, m) 

ESI-MS Found:m/z 4 5 3. 3 [M + H] + 

15 

mmm 1 o 7 

(1SR, 2SR) -2-7i/^y-N- (3-XtfP HV^>"/7y>- 
1 (3H) , 4' -bf^'J> ? >3 -l-^)V/uMM */9 u*>9 

20 1) (1SR, 2SR) -2-7x^y->^P^^>M^>i 

(1SR, 2SR) - 2 - 1 FD^->y^a W>*M>IS1 8 OmgO 
fh7kHD77>M2. 5m 1H, 7^JiJ)V^yWM VJu\Lm. 0 
2ml, h'j7x^WX7.^ >2 6mg £gjfiT}JD;i 3 0#ff!ft#& 7i 

*ywo7hy77^- ^dd*m/^/-jhio/i] tT^«« 

ML. il^»5 2mg^»feimitLTHfe. 

2) (1SR, 2SR) -2-7xy*v-N- (3-XtfD MV^>'/75 

>-l (3H) , 4' -tMUS»] -l-'f^DWW '>^D^>^>*;i/ 
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(2R) -1- [1- (4-7M07iZJl/) -l-*?)VX?)V] tfP'J 

v>- 2 -*;w#>Bloftt)OKi) rmntc (isr, 2sr) - 2-71 

1H-NMR (300MHz, CDC 1 3) (5:0. 80-2. 20 (11 H, 
m), 2. 20-2. 57 (4H, m) , 2. 62-2. 95 (3H. m), 3. 
30-3. 40 (2H, m), 4. 90-5. 00 (1H, m) , 5. 06 (2 
H,s),6. 80-7. 40 (11 H, m) 
10 ESI-MS Found:m/z 4 3 5. 2 [M+l] + 

mmm 1 o 8 

2-^>7-Y;U-N- (3-T.tfa KV^>'/7 7>-l (3H) , 4* - bf 

15 

1) 2-^>7-r;i/v^n^>- i -x>- 

£»H-9A2. 7 0 g©^>i?>4mljg«tK, ac^T^n^r- 
>-l, 2-^*;^>»SS*«8 0 Omg(D^>1f>|«lra 1 £inA> 0«C 
IIT1WM, £flfcT3l$lffl, 4 5*0^X4 OiHJO^Ufcft. 
20 £*JfrLfc6N-ifiKK:&^ MJUfcMtl£Ml'X>T»Lfc. 
ftftftVTfcl 0mlfc5 0trc»»bfc&. WBteatgUSL 

2) 2-^>7^JU-N- (3-XtfO HV^> 1 /77>-l (3H) , 

25 4' -tT^'J> ? >] -l—i)V^uMM ->£p^>-i— t>-i-;*j;m** 

(2R) -1- [1- (4-7MD7i-jW -1-*?\>H^;M tfDU 

s? > - 2 - ti M >wt<DKt> o \z i ) t# e> tltz 2 - ^ > »Af ;p>> £ p ^ > - 
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1H-NMR (300 MHz, CDC 1 3) 6:1. 60-1. 71 (2H, 
m) , 2. 04-2. 19 ( 6 H, m) . 2. 60-2. 90 (1 0 H, m) , 
2. 95-3. 13 (3H, m) , 5. 01 (2H, s) , 7. 10-7. 95 
5 (9H, m) 

ESI-MS Found:m/z 44 5. 2 [M+H] + 

mmm 1 o 9 

(IS*, 2S*) - 2 ~^>v;l/-N- (3-T.tfP [<'W/77>-l 
10 (3H) , 4' -b^'J3?>] -l-4)V7u\£)V) is9U*>9>-h)},i£tt 
SFRtMlR*. 2R*) -2-^>v;P-N- [<y^>y*7 

(3H) , 4' -tf^Uv>] zl^dJklB^M k2£*>*>M 
KRtt (1SR, RS) -2-^>3W-N- (3-*fc!a 
>V77>-1 (3H) , 4' -tf^'Jv>] -\-4)V7u-\Z)V) i/tu^y 
15 g>j72k#±£3 KcD-p^ 

1) 2-*>i?)Vi/>?Ul>2>tl)\,#>Wt 

3E«tt&*9 1 0mgtnifi^7K»8 9 m g Offl^HHC* 1 . 4ml «0. 

0 4imi &j&pA, Mnrs^Mii^LSftTT^AftuKLfc. mmm i o 
8Ti#e>tifc2-^>y<;i/v^P^>- i -x>- i -*;^>K3 o omg 

20 cd^tK (0. 28ml) MPx>jg«0. 7 m 1 fc, WSJUfeffiftT^fctfA t 
WUkl. 3 9ml ££i&Tin*fc&, JI«*frTfcT 2P#IWa#Ufc. Kfctt 

^7A^D^h^77-f- [#nu*)V2*/*9;-)V=l 5/1] 
25 »U 3tHft£fl 2 6 5mg£Mttftfcfr4fc& LT#fc. 

2) (IS*, 2S*) -2-^>v;i/-N- (3-^tfD 5 
>-l (3H) , 4' -t^Uv>] -l-4)V?U\Z)V) s s9W<>9>fj)\, 
»5FM (1R*, 2R*) -2-^>->*;i/-N- (3-XtfP [>fV"S 
>y77>-l (3H) , 4' -tf^'Jv 5 ^ -\-4)Vfu\>)V) i/9 U1> 
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4?>i3)V#*1t-S. KRtf (1 SR, RS) -2-^>i>)l-N- (3-*fcfO 
WV?>777>-1 (3H) , 4' - tf^U >?>] -\-4)VJu\>)V) v 

(2R) - l- [l- (4-7;wp7i-;w -i-*?)ix?)V] trou 

^MCHIRALPAK-AD (^V-tfcS) fcffl^THitttfltfnTh^ 
77>f- M77'a/V-;i'/A*D->=l/l 0, ttgl 0ml /mi n] (C 
T^KfflUL/fc. «ttttH£J:D*Hfl:£«0M± (IS*, 2S*) 
io «fH^£9&flft&<lfe®ft£± (iR*. 2R*) ft£#fc„ ^oi? (is 

*, 2S*) Rtf (1R*. 2R#) It *0S^fi#tt£3nWfc^fc«> 

*» (1 SR, 2RS) 
(IS*, 2S*) -2-^>v;i/-N- (3-XtfP [<7^>7,7 7>-l 
15 (3H) , 4' -tf^Uv>] -l-4)V7u\*M l/9Ul>9>tl)\s#tt 
5 H 

1H-NMR (300MHz, CDC 1 3) 6:1. 20-1. 40 (2H, m 
) , 1. 6 0 - 2. 2 5 (1 2H. m) , 2. 3 5- 2. 5 5 (4H, m) , 2. 
55-2. 83 (2H, m), 2. 83-2. 95 (2H, m), 3. 10-3. 
20 3 5 (2H, m) , 5. 07 (2H, s) , 6. 50 ( 1 H, brs) , 7. 0 
3-7. 3 5 (9H, m) 

ESI-MS Found:m/z 4 3 2. 6 0 [M + H] + 
(1R*. 2R*) -2— *>5W-N- (3-XfcTD MV<>'/y?>-l 

25 (3H) , 4' -tr^i)s»] -i-4)V7u\zm ->*P^>*>;*7;i/#*-ti- 

1H-NMR (300 MHz, CDC 1 3) 6:1. 20-1. 40 (2H, m 
) , 1. 6 0 - 2. 2 5 (1 2H. m) , 2. 3 5 -2. 5 5 (4H, m) , 2. 
55-2. 83 (2H, m), 2. 83-2. 95 (2H, m), 3. 10-3. 
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35 (2H, m) , 5. 07 (2H, s), 6. 50 ( 1 H, brs), 7. 0 
3-7. 3 5 (9H, m) 

ESI-MS Found:m/z 4 3 2. 6 0 [M + H] + 

5 (1SR, RS) -2—*>5W-N- (3-T.eo [-f V^>l/75>- 1 ( 
3H) , 4' -tf^Uv>] -l-4)V7u\>M i/^P^^^MWS 
H 

1H-NMR (300 MHz, CDC 1 3) 6:1. 10-2. 10 (14 H, 
m), 2. 10-2. 5 5 (6 H, m) 2. 62-3. 5 0 (6H, m) , 5. 
10 0 7 (2H, s) . 7. 0 0-7. 4 1 (9H, m) 

ESI-MS Found:m/z 4 3 2. 6 0 [M + H] + 

mmw no 

(4R) -3- (2, A-i/y)VtU^yV)V) — N— [3- UtfP [1V^ 
15 >'/77>-l (3H) , 4' - (3-7;i/^Ptf^'Jv» ] 7 

M^JlTlf^tlfcS-XtfD [<V^/77>-l (3H) , 4' -tf^ 
>Jy>] -l-4)V7un>- 1 -75>0f^t)O(cH5S^J6-e#^nfe3-7x 
tfD [>fWV77>- 1 (3H) , 4' - (3-7;M-Dtf^U> J » ] - 



20 1 -4)V7nrt>- 1 -75>£ffi^*fl&tt£lfcWl 0 2fc*i;TRl6*ff^. 

1H-NMR (300 MHz, CDC 1 3) 0:1. 66-1. 79 (2H, m 
), 1. 80-1. 9 4 (1H, m) , 1. 94-2. 12 (1H, m) . 2. 
32-2. 49 UH,m), 2. 50-2. 61 (3H. m) , 2. 73-2. 
25 85 (1H, m) , 3. 02-3. 15 ( 1 H, m) , 3. 19-3. 35 (1 
H, m) , 3. 3 9 - 3. 5 3 (1 H, m) , 4. 04-4. 12 ( 1 H, m) , 
4. 2 0-4. 2 8 (1H, m) , 4. 3 0-4. 3 9 ( 1 H, m) , 4. 46 
-4. 81 (3H, m), 5. 14 (2 H, q, J = l 1. 9Hz), 6. 80 
-6. 95 (2H, m) , 7. 19-7. 46 (6H, m) 
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Found : m/z 
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5 0 4.2 [M + H] + 



mmm i i i 

(4R) -3- (2, A-i/7)V-*U^yj>)\,) -N- [2 - 7 )V*U- 3 -7, 

5 en [-T7^>777>-1 (3H) , 4' -bf^U> ? >] -i—f;u7afc? 

H«0JlT®5n&3-Xt?n WW/75>-l (3H) , 4' -fcf^ 
Uy>] -1 — r;i/7°PA 0 >-l-75>©^bD{^M^J2 4T*§e>n&2- 
7;^0-3-XtfP M , W/7?>-l (3H) , 4' -K«*U5»] - 

1H-NMR (300 MHz, CD C 1 3) 6:1. 71-1. 81 (2H, m 
), 1. 91-2. 05 (2H, m), 2. 50-2. 79 (4H, m) , 2. 
80-2. 93 ( 2 H, m) , 3. 31-3. 51 ( 1 H, m) , 3. 69-3. 

15 8 8 (1 H, m) , 4. 09 (1H, dd, J = 6. 0, 9. 6Hz) , 4. 2 
1-4. 26 (1H, m) , 4. 3 1 (1H, d, J = 14. 4Hz) , 4. 4 
5-4. 53 (1H, m), 4. 61-4. 88 (2H, m) , 5. 07 (2H, 
s), 6. 61-6. 8 0 (1H, m) . 6. 80- 6, 95 (2H, m), 7. 
13-7. 32 (4H, m) , 7. 35-7. 46 (1H, m) 

20 ESI -MS Found: m/z 504.2 [M + H] + 

1- [1- (4-7MD7x^) -l-*?)VX?)l] — N— [3-XbfP 
KV^//77>-l (3H) , 4' -fcf^Uv>] -l-^f^y^JP] ~ 
25 D-7*P'J>7S Kg>£fig 

1) (2R) -1- [1- (4-7Mn7x"JW - I-jWPX^W tfP 

Uv>-2-^;u^>if 
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2) 1- [1- (4-7WD7iZJW -1-*?)V3L9-M -N- [3-7 
hfn H^^>'/yy>- 1 *(3H) , 4' -tr*US»] 
;W -D-7p'J>75F 

(2R) -1- [1- (4-7J^D7i-JW - I-pWHtMH tfPU 
5 ^>-2-*;P3j5>»©ftt>OKl) Tt#e,nfc (2R) -1- [1- (4-7 

3-7tfP [>fy^>l/75>-l (3H) , 4" -tMU$»] -1— 

7 p^>^;i/7 $ ><DRt> K) \zWk&\ i 9 n'&zntz 3 - pWP- 3 -x e P 

W7^> , /77>-l (3H) , 4' -tf^D~T>] - 1 — i)V?*>- 1 - 

io 75 >*m^zmmmm 1 o 2 K^CTK-s&frK ^t^sss^^ 

7 77<hLTf#fc. 

1H-NMR (300 MHz, CDC 1 3) 6:1. 05-1. 15 (3H, 
m) , 1. 37 (3H, s) , 1. 44 (3H, s) , 1. 4 9-2. 0 8 (1 
1H, m) , 2. 5 0 - 2. 9 5 (6H, m) , 3. 2 8- 3. 4 4 (2H, 
15 m) , 3. 5 3 - 3. 6 3 ( 1 H, m) , 5. 08 (2H, s) , 6. 94 (3 
H, m) , 7. 12-7. 33 (2H, m) , 7. 3 6- 7. 4 9 (3H, m) , 
7. 50-7. 64 (1H, m) 

ES I -MS Found:m/z49 4. 3 [M + H] + 

20 nmm 1 1 3 

N- [3-7fcTP [lH--f>f>-l, 4* -fcM'Jv>] -l--f;i/75 1 
)V\ -1, 1' -\Z7x.-)V-2-ii)V'#*1]r* FO^riS 

1) 3-^^-3-XtfP [lH--f>f>-l, 4' -tr^'J-7>] - 1 - 

25 7fcfP My^/77>-l (3H) , 4' - tf^U v ? >] • it&JIOttfr 
OtCXfcfP [lH-f>r>-l, 4' -tf^U-7>] 
ftfflll 9C*Pi;Tfi**fTV», £jg{fc£^£&67^7 77<hLT#7c:. 

2) N- [3-7lfP [ lH--f/T>- 1, 4' -t?^U-7>] - 1 -- f JUT* 

-1. 1' -k'7xZJl/-2-MW5 H 
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3-xtfo wv^>y75>-i oh) , 4' -tr^U'7>] - 1 — r ;u 

(>t>-1, 4' -t?^Uv>] -1-' ()V*7*>-l-7S.>&m^2> 

5 1H-NMR (3 0 0MHz, CDC 1 3) 5:0. 9 0 - 1. 0 0 (3H, 
m), 1. 16-1. 95 (7H, m), 2. 23-2. 38 (1H, m) , 2. 
46-2. 81 (3H,m), 3. 08-3. 23 (lH.m), 3. 46-3. 
6 2 (1H, m) , 6. 7 0 (2H, s) , 7. 0 9-7. 7 4 (1 3H, m) 
ESI-MS Found:ra/z 4 3 7. 3 [M + H] + 

10 

nmm i i 4 

N- [3-7fcfP [2, 3-ybKD-lH--f>T>-l, 4' -fcf^US? 
>] -1-^)V^)V] -1, 1' -£7x_Jl/-2-;ftJl/^-tJ-a h'PSric 
1 3Tf*#&nfc£lifl;£a2 0rag^5%/l7y , ?AA-#>5m 

77^- [*DP*;i'A/**y-;U=3 0/1] KTflflittlSlU 
18. Omg£fcStfiB#£l/C»fc. 

1H-NMR (3 0 0MHz, CDC 1 3) 6:0. 8 2 - 0. 9 8 (3H, 
20 m), 1. 20-2. 00 (9H, m), 2. 10-2. 31 ( 1 H, m) , 2. 
4 2-2. 7 2 (3H, m) , 2. 7 8 - 2. 9 0 (2H, m) , 3. 07-3. 
22 (1H, m), 3. 43-3. 58 (1H, m), 6. 47-6. 67 (1 
H, m), 7. 06-7. 21 (3H, m) , 7. 28-7. 78 (10 H, 
m) 

25 ESI-MS Found:m/z 4 3 9. 3 [M + H] + 

mm 1 1 5 

N- (2-b FofrS/- 3-7bfP [<^>!/7 7>-l (3H) , 4' -fcf 
^U-7>] -l— W~7u¥M -l, l' -t:7x-;p-2-^;i/^iJ-$ K 
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3-*tfP HV^/77>-l (3H) , 4' -tf^'J - 1 — r ;p 
«>£D^>3\>P7S>0fU>Dfc£Jfi0!l2 2Tt#e>nfcl -7S7-3-*t?P 
WVW75>-1 (3H) , 4' -tf^'J>>>] - 1 -<VV7urt>- 

1H-NMR (300 MHz, CDC 1 3) 6:1. 65-2. 46 (7H, 
m), 2. 60-2. 72 (2H, m) , 2. 77-2. 87 ( 1 H, m) , 3. 
03-3. 15 (lH.m), 3. 40-3. 67 (3H, m) . 5. 07 (2 
10 H, s) , 5. 78-5. 87 ( 1 H, m) , 7. 06-7. 52 (12 H, 
m), 7. 68 (1H, d, J = 6. 3Hz) 
ESI-MS Found:m/z 44 3. 3 [M+H] + 



mmm 1 1 6 

15 (4R) -3- (2, 4-i?7)V*U1>i?)],) -2-**y-N- (3- 

C<ys>>/77>- 1 (3H) , 4* -bf^Uv>3 ] - 
1 —Ol7?M - 1 , 3 -^-^1t7U S?>- 4 H<D-gfiK 

3-xtrp H'j^>vyy>-i oh) , 4' - tr^u >?>] - 1 --r;u 
20 777>-i oh) , 4' -tr^uv>] - 1 -Dvyzy- 1-75 >£/s 
xnta. 

1H-NMR (300 MHz, CDC 1 3) 5:1. 10 (3H, d, J = 5. 
1Hz) , 1. 4 5-2. 0 5 (7H, m) , 2. 5 7- 3. 0 7 (4H, m) , 
25 3. 22-3. 40 (1H, m), 3. 45-3. 62 (1 H, m) . 4. 05 
-4. 15 (1H, m), 4. 27-4. 36 (2H, m), 4. 44-4. 5 
4 (1H, m) , 4. 75 (1H, d, J = 15. 0Hz) , 5. 07 (2H, 
s), 6. 75-6. 95 (2H, m), 7. 02-7. 13 (1H, m) , 7. 
20-7. 33 (2H, m), 7. 37-7. 50 (1H, m), 7. 90-8. 
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12 ( 1 H, m) 

ESI-MS Found:m/z 5 0 0. 2 [M + H] + 

mmm 1 1 i 

5 N- (3-7tfP [2, 3-^bHD-lH--f>r>-l, 4' =L ^U£ 
>] -\-^i)Wu\i)V) -1, 1' -h'7x^-2-Mm$F(D^ 

1) 3-Xtfo [2, 3-ykFP-lH-^r>-l, 4' -tf^Uv 
>] -1— fj^DA>-l-75> 

XtfD W>W;7 7>-1 (3H) , 4' -tf^Uv>] -£$f&©ftfc> 
10 OK. XtfP [2, 3-S?kHn- 1H—T>t>- 1. 4' -^'Jy>] • 

2) N- (3-XtfP [2, 3-^fcb'P- lH-<>x>- 1, 4' -fcf^'J 
i?>] -1, 1' -t?7x— 2 -^Jl/tf+ltS h* 

15 3-XlfP [<V^>77 7>-1 (3H) , 4* -tf^Uv^] - 

*s!7UK>?)\,75.><Dftt>Q\Z, 1) Tt#^tlfc3-XhrP [2, 3-vfcb* 

□ -iH--f>r>- 1, 4* -tr^'j^>] -i—t;I/^da>-i-75> 

20 1H-NMR (3 0 0MHz, CDC 1 3) 5:1. 7 0-1. 8 8 (4H, m 
) , 2. 00-2. 17 (2H, m) , 2. 12 (2H, t, J=7. 3Hz) , 
2. 83-2. 8 9 (2H, m), 2. 94-3. 07 (2H, m), 2. 96 
(2H, t, J = 7. 3Hz) , 3. 2 6-3. 4 0 (4H, m) , 4. 5 6 ( 
1H, s) , 7. 14-7. 26 (4H, m) , 7. 3 6-7. 4 9 (7H, m 

25 ) , 7. 5 0 - 7. 5 7 (2H, m) 

ESI-MS Found:m/z 4 2 5. 1 [M + H] + 

mmm 1 1 8 

N- (3-T.en KW/77>-l (3H) , 4' -h!^'Jy>] -1- 
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<<)V7u&\s) -4' - (hV7)l*U*?)l) -1, 1' -h'7i-Jl/-2- 

2- 7x=;pftA»©ftt>0fc2- (4- hU7;^D^^;U7x-;i/) £ 

5 7jX<!:LTt#fc. 

1H-NMR (300 MHz, CDC 1 3) 6:1. 73-1. 83 (3H, m 
) , 1. 8 4- 1. 9 6 (2H, m) , 2. 03-2. 18 (4H, m) , 2. 
97 (2H, t, J = 7. 3Hz) , 3. 04-3. 18 (4H, m) , 3. 2 
8-3. 55 (4H, m) , 7. 12-7. 25 (4H, m) , 7. 44-7. 
10 5 4 (2H, m) , 7. 5 5- 7. 6 4 (4H, m) , 7. 74 (2H, d, J 
= 8. 0Hz) 

ESI-MS Found:m/z 4 9 3. 1 [M + H] + 

nmm 1 1 9 

15 (4R) -3- (2, ±z22M^>2M -2-^V-N- (3-Xtf 
□ [6-7J^P [<7^>^7^>-l (3H) , 4' -bT^'J3?>] ] - 
l-<i)\,7u\Z)V) -1, 3-^U-7'J v>-4-7JjH^1ti= FOSrit 

3- 7tfD KV^>!/77>-l (3H) , 4' -tMU3»] - 1 — OP 
7PA>- 1 -75>©fttoBC» Sffi0!|71?#enfc3-XfcfP [6-7;M" 

20 D^fW/77>-l (3H) . 4' -tf^'J'7>] ] - 1 — OP7*D/t>- 
l-75>*fflU*itt*I«10 2K*Pi;TEJ&£fTK «H^«&«67 
; t;l/7 7XtbT#Jt. 

1H-NMR (300 MHz, CDC 13) 6:1. 90-2. 08 (4H, m 
), 2. 20-2. 38 (2H, m) , 3. 22-3. 64 (6H, m), 4. 
25 1 0-4. 3 2 (4H, m) , 4. 3 8 -4. 5 6 (2H, m) , 4. 68 (1 
H, d, J = 1 5. 4Hz), 5. 08 (2H. s), 6. 90-7. 12 (4 
H,m), 7. 22-7. 48 (2H, m), 8. 50-8. 62 ( 1 H, m) 
ESI-MS Found:m/z 5 0 4. 2 [M + H] + 
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mmm 1 2 0 

(4R) -3- (2, 4-i?7fr*W<>>V)V) (3- 
[3-^VXbfD [6-71f>f V^>\/7 9>- 1 (3H) , 4' -IM'Jv* 
>] ] -1— r^ya^W -1, 3-:t*1t7U^>-4-;ft;i/#*13-$ P<P 
5 M 

3-*t?D MV^W77>-1 (3H) , 4' -K^US?>] -l-^OV 

7°uny- 1 -75>©f^bon, HJg^5T#^nfe3- [3-**yxea 

[6-7if-TV^>y77>- 1 (3H) , 4' -t^UvXl ] - 1 — OPT* 

□A°>- l-75>*fflV»Sfl!ltt^J60!l 0 21C*PCT£J££ItV\ £gfc£tt 
10 &ifi7W7Xilt#fc. ' 

1H-NMR (3 0 0MHz, CDC 1 3) 5:2. 00-2. 12 (2H, 

m), 2. 18-2. 28 (2H, m), 2. 70-2. 86 (2H, m) , 3. 

2 0-3. 6 0 (6H, m) , 3. 7 0-3. 8 2 (2H, m) , 4. 10-4. 

32 (3H,. m) , 4. 41-4. 55 (1H, m) , 4. 61-4. 72 (1 
15 H, m) , 6 . 9 1-7. 08 ( 2 H, m) , 7 . 31-7. 29 ( 2 H, m) , 

8. 18 (1H, d, J = 5. 4Hz) , 9. 04 (1H, d, J = 5. 4H 

z) , 9. 3 4 (1H. s) 

ESI-MS Found:m/z 501. 1 [M + H] + 

20 mmm 1 2 1 

N- (3- MV*>*J7 7>-1 (3H) , 4' -fcf^U 

£>3 ] -1— i)Wu\i)Vt -1, 1' -b'7i-Jk2-^^D-$ Kg) 

3-^eD Hwy75>-i oh) , 4* - 1 — 

25 ^o^>w5>oftt)f)i:, nifS^Ji 7Ti#e.nfc3- [3-^yxtr 
d [<y^>y7^>-i (3H> , 4* -bf^u>>>] ] -l-^r^ya/i 

>- l-75>&ffl^<5fl&tt^«S^9 7fcipt;TEj£&fTK *jB^tt*^6 
7 ; &;i'7 7X<hbT#fc. 

1H-NMR (3 0 0MHz, CDC 1 3) 6:1. 47-1. 52 (2H, 
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m) , 1 . 6 1-1. 7 1 ( 2 H, m) , 1 . 9 1-2. 00 ( 2 H, m) , 2 . 
29 (2H, t, J = 6. 6 Hz) , 2. 35-2. 4 4. (2H, m) , 2. 7 
0-2. 80 (2H, m) , 3. 30 (2H, dd, J=6. 3, 11. 9H 
z) , 6. 51 (1H, brs), 7. 16 (2H, d, J = 7. 6Hz) . 7. 
5 38-7. 52 (8H, m) , 7. 61-7. 70 (2H, m), 7. 85-7. 
8 8 (1H, m) 

ESI-MS Found:m/z 441. 2 [M + H] + 



mmm 1 2 2 

10 2-7x7^/-N- (3-7>b?P K'W/77>-l (3H) , 4' -g 

3-XtfP KVA>>;77>-1 (3H) , 4' -tf^Uv>] -i-^;i/ 
->/7D^>^;i/75>0f^t»OH> H»9T#e.n^3-XtTD (lH-<> 

x>-i, 4' - tf^u v» - 1 --i )V~7u/\y- i -75 y^ft^&WtSM 

15 Jfi«l9 8CTi;TS«*ffK SMi£^£&67t;i/7 7X<hLT#7c. 

1H-NMR (300 MHz, CDC 1 3) 6:1. 30 (2H, d, J = l 2. 
8Hz), 1. 81-1. 86 (2H, m), 2. 10-2. 30 (4H, m), 
2. 53 (2H, t, J = 7. 2Hz) , 2. 94 (2H, d, J = ll. 5H 
z) , 3. 55 (2H, dd, J = 6. 5, 12. 5Hz) , 6. 73 (1H, 

20 d, J = 5. 7Hz) , 6. 78 (1H. d, J = 5. 7Hz) , 6. 88 (1 
H, d, J = 8. 2Hz) , 7. 05 (2H, d, J = 7. 8Hz) , 7. 1 
4-7. 42 (9H, m), 8. 00 (1H, brs), 8.19 (lH, dd, 
J = l. 8, 7. 8Hz) 

ESI-MS Found: m/z 439.3 [M + H] + 

25 

mmm 1 2 3 

3-7x-J[/-N- (3-XtfP [lH--f>f>-l, 4' -tf^'J^>] - 
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(Indian J. Chem. , Sect. B, 2 9B# (9) , 892-4 

it (i 9 9 o^) fcE«©^j*K<kOBB«bfc. ) *m\/>&m&mmi2 2 

1H-NMR (300 MHz, CDC 1 3) 6:1. 29-1. 39 (2H,m 
5 j , 1. 7 8- 1. 8 6 (2H, m) 2. 10-2. 25 (2H, m) , 2. 2 
8-2. 40 ( 2 H, m) , 2. 57-2. 61 (2H,m), 3. 01-3. 
09 (2H, m) , 3. 4 8-3. 5 3 (2H, m) , 6. 75 (1H, d, J 
= 5. 9Hz) , 6. 83 (1H, d, J = 5. 9Hz) , 7. 20-7. 50 
QOH.m), 7. 72 ( 1 H, dd, J = l. 6, 7. 8Hz) , 8. 48 
10 (1H, brs), 8. 62. ( 1 H, dd, J = l. 6, 4. 8Hz) 
ESI-MS Found:m/z 4 2 4. 3 [M + H] + 

mmm 1 2 4 

(4R) -3- (2, A-Vlfylru^yVM -2-^y-N- (3-Xfcf 
15 P [2, 3-^fcHP- lH—f >x>- 1, 4' -hMU'7>] -1— 
PgJlj -1, 3 -^•tJVU v>- 4 -fljl/^lt^ KCO-o^ 

3-xtfD [>fy^>!/77>-i (3H) , 4' -tr^'j>>>] -l— f;i/ 

7°PA°>- 1 -7^><DRt>Q\Z, mt&Ml 1 7T# 6ttfc3 -XfcfP [2, 
3-^kh*D-lH-f>T>-l, 4' -IMU5»] - 1 r;P7°PA'>- 
20 1 -75 >*fflU.*fl&ttHJfi« 1 0 2 KUPDTfifc&ffK «HflS^«S*lft7 

1H-NMR (300 MHz, CDC 1 3 ) 6:1. 57-1. 62 (2H, 
m), 1. 73-1. 90 (3H, m) , 1. 99-2. 08 (2H, m), 2. 
18-2. 30 (3H, m), 2. 56 (2H, t, J = 6. 1Hz), 2. 8 
25 9-2. 97 (4H, m), 3. 31-3. 49 (2H, m), 4. 08 (1H, 
dd. J = 6. 3, 9. 4Hz) , 4. 28 (1H, dd, J = 6. 5, 9. 1 
Hz), 4. 34 (1H, d, J = l 5. 2Hz), 4. 48 (1H, t, J = 
9. 1Hz), 4. 77 (1H, d, J = 1 5. 2Hz), 6. 79-6. 89 
(2H, m) , 7. 14-7. 28 (4H, m) , 7. 3 8 - 7. 4 6 (1H, 
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m) , 8. 0 2-8. 0 6 ( 1 H, m) 

ESI-MS Found:m/z 484. 1 [M + H] + 

mmm 1 2 5 

5 (4R, 5S) - 3 -Kyjy)V- S-*?)l- 2 -**rV-N- (3-XtfP 
HV^>'/yy>-l (3H) , 4' -b!^'Jy>] -1— i )V^U\iM - 

N-tert-y h + ^*;^^;U-7PXl/^n>O^t)0^N-tert-yh + 

10 j§fc£^£M&7^7 7X£LT#fc. 

1H-NMR (300 MHz, CDC 1 3) 6:1. 41 (3H, d, J = 6. 

23Hz), 1. 57-2. 02 (6H, m) , 2. 33-2. 5 7 (4H, 

m) , 2. 82-2. 93 (2H, m) , 3. 20-3. 32 (1H, m) , 3. 

41-3. 50 (1H, m) , 3. 54 ( 1 H, d, J = 6. 41Hz) , 4. 
15 12 (1H, d, J = 19. 8Hz) , 4. 44-4. 5 3 (1H, m) , 4. 

87 (1H, d, J = 14. 6Hz) , 5. 06 (2H, s) , 7. 16-7. 

3 8 (9H, m) , 7. 9 2-7. 9 9 (1H, m) 

ESI-MS Found:m/z 46 4. 1 [M + H] + 

20 $m.m 1 2 6 

(4R) -3-^>v;U-5, 5-y*5\fr-2-**y-N- (3-XbfP 
KV^>77 7>-1 (3H) , 4' -fcM'J^>3 -1— 1)V7*U\i)V) - 
1, 3-**D-Wy>-4-tl)l#*ys. K(P£fiS 
N-tert-yb + ->*;^-;U-D-7,l/^r>(7)^t»0tC, N- (tert-7 
25 h^->^;^-;P) -3-t FP*->-D-A*U>£ffl<^3ft!iteM0U 2 5fc 
ZpCTStf^frK S^b^tl$Mfe7 ; E;i/7 7 7. t bxntzo 
1H-NMR (300 MHz, CDC 1 3) 5:1. 38 (3H, s), 1. 4 
2 (3H, s) , 1. 65-2. 10 (6H, m) , 2. 31-2. 63 (4H, 
m), 2. 81-2. 97 (2H, m), 3. 22-3. 35 (1H, m), 3. 
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4 6-3. 5 8 (1H, m) , 3. 62 (1H, s) , 4. 03 (1H, d, J 
= 14. 7Hz) , 4. 98 (1H, d, J = 14. 8Hz) , 5. 06 (2H, 
s) , 7. 16-7. 4 0 (9H, m) , 7. 8 1-7. 8 8 (1H, m) 
ESI-MS Found:m/z 4 7 8. 2 [M + H] + 

5 

%Mm 1 2 7 

(4R, 5S) -3- (2, 4-y7MD^>y^) - 5 2 
V-N- (3-7.b?a [>fV^>'/77>-l (3H) , 4' -tM'JS?>] - 
l-sUVfuVM -1, 3-^»7U^>-4-^;^»»5H<P^ 

ttSHMWl 2 SKJpCTjRiSSffK «flS'&ttSfcfi7 : EJU:7 7Xfc UTfcfc. 

1H-NMR (300 MHz, CDC 1 3) 6:1. 44 (3H, d, J = 6. 

26Hz), 1. 65-2. 01 (6H, m), 2. 34-2. 48 (2H. 

m), 2. 52-2. 6 1 (2H, m), 2. 83-2. 94 (2H, m) , 3. 
15 23-3. 35 (1H, ra) . 3. 42-3. 52 (1H, m) , 3. 57 (1 

H, d, J = 6. 59) , 4. 31 (1H, d, J = 14. 8) , 4. 45-4. 

55 (1H, m) , 4. 76 (1H, d, J = 15. 4Hz) , 5. 06 (2H, 

s ) , 6. 77-6. 93 ( 2 H, m) , 7. 11 ( 1 H, s), 7. 18-7. 

4 4 (3H, m) , 7. 68 (1H, s) , 8. 05-8. 13 (lH,m) 
20 ESI-MS Fo und : m/z 5 0 0. 2 [M + H] + 

nmm 1 2 8 

(4R) -3 - (2, 4-v7;M-D^>> ? ;i/) (3-XK 
□ [<V^>y77>-l (3H) , 4' - bf^'J v^>] - l-4)V7u\i)V) 
25 <5^7'J^>-4-^;i/^^->j-$ 

. N- [ (1. l-SJ>^Hh*'» - 3- [ [ (9H-7M 

|/>-9-^MF*y) 75/] -D-77->5 8 9mg, 

l-X^-3- (3* -S?*^7S>'7'Pt?;iO jtUUaHiMS F -%S%2 
9 OmgRtft Ho*^>XMJ 77-^2 3 lmgBDO^Al 0ml 
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>-l (3H) , 4* -^ijy>] - 1 --T;i/yp/^>- 1 -75>3 4 0m 

in*., tia(iT2Pi»it 

^TM«£i$JE®3cU 8fc£$?*5^*;UA75 H3m 1 \Z®MlsT. 
2, 4-^7;^P^>X7;H :f t:F0. 0 6m 1 &tf> U 7-fc h*~>*3{tte* 
10 9^-MJ7A2 3 0mg£flII»;i, ^M£T4lWt#Ufc. £^$£®*0 

*;i/A75 F8m 1 fCMLT> ? X5 L ;i/75>2m 1 SiPA. ^T3 OMS 

U »^DD*M5mll:iliU 1,1'- 
15 *^»k'7- lH-yV5^/-JH 0 6mg, h'JX?MU7S>0. 11 
mlOMlA, MT3 0M»bfc 6 £jS$£fi§fnfit7KK&£\ 7 dp 

JES£ LT# £ nfc?M£ v 'J ts >fh% 7Wa^h^7^- [^PP A 
8/1] KT#8l*it^U *ffl^*7 1. 3mg£&ftftmt 
20 G®tLT%tz, 

1H-NMR (3 0 0MHz, CDC 1 3) 6:1. 71-2. 05 (6H, 

m), 2. 36-2. 56 (4H,m), 2. 86-2. 92 (2H, m), 3. 

27-3. 50 (3H, m), 3. 68-3. 74 (lH.m), 3. 99 (1 

H, dd, J = 7. 1, 10. 0Hz) , 4. 27 ( 1 H, d, J = 15. OH 
25 z) , 4. 75 (1H, d, J = 15. 0Hz) , 5. 07 (2H, s) , 6. 

78-6. 91 (2H, m) , 7. 2 0- 7. 4 3 (6H, m) . 7. 58-7. 

6 0 (1H, m) 

ESI-MS Found :m/z 48 5. 1 [M + H] + 
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mm 1 2 9 

(4R) -3-^>v ? ;i/-2-^V-N- ^'M>'/77>- 
1 (3H) , 4' -tf^U^>3 - 1— t)VfuM)V) <i$#VVy>-4-f] 

5 2, 4-^7^P^>X7;UxtH©^t>0t^>X7;U7 i kK&ffl^*fl!l 
««m 2 8KlJpi;TJE«ftfrK £gffc"&4&£&fi7 ; EJl'7 7X£bT#&. 
• 1H-NMR (300 MHz, CDC 1 3) 6:1. 67-2. 06 (6H, 
m) , 2. 37-2. 53 (4H, m), 2. 82-2. 92 (2H, m), 3. 
19-3. 2 9 ( 1 H, m) . 3. 36-3. 5 0 ( 2 H, m) , 11. 73- 
10 11. 9 5 ( 1 H, m) , 3.98 ( 1 H, d d . J = 7 . 1 , 10. 1 H z ) , 
4. 09 (1H, d, J = 14. 8Hz) , 4. 84 (1H, d, J = 14. 8 
Hz), 5. 07 (2H, s), 7. 20-7. 37 (10 H, m), 7. 50 
(1H, b r s) 

ESI-MS Found:m/z 4 4 9. 1 [M+H] + 

15 

mmm 130 

i-^>-7;i/-N- (3-^^;u-3-xb!P [-r y^>*/77>- 1 oh) , 

4' -fc^'J-7>] -l-4)V7?-M -D-7*P'J>73 KttSfiB 

1) (3-7-7K-3-^5 1 ;i/7h+-» (tert-7^) i^7i-Jk>7> 
20 3-7yF-3-^f;Hl-^;-Jl/ (J. Org. Chem. , 51i 

(2 5), 4 8 5 6-6 1H, ( 1 9 8 6¥) \ZU®L<»l3mz&VX&1&L 
Tz.) 1. OOg0^nn^A2OmlMil, »T> -f 5 ^/-^ 7 9 0 
mg, tert-7^7PDv7x-^->^>2. 13g&JiMA, ^®£T# 
■fiU H5K»#Lfc. 5&$K:7K£iDiL IHSif^ail/, SflifiH 

7A^D-7h^77^- [n-^1f>/»Sl^=l 0 0/1] fcTa*» 

2) 4 - [ [tert-7^ (y7i-JW S/'JJW -2-*^JU7* 
>-2-75> 
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1) rn^ntz (3-7yH-3-^fJ^b + y) (tert-7*3Ml/) 5?7x 
-)Wsy>2. 08gil 0X/t55*7A#--#>3 0 0mg^^^/-JP3 0 

5 3) 1- [3- [ [tert-^U (y7i-iW *>U;W **5/] -1, 1-5? 

2) Tf#£ftfc4- [ [tert-7*3^ (y7i-;W ->U;W ^->] -2- 
;*3MP7*>-2-75>2. 2 3 g ©X^ /-JH5ml gtC, mttlVV 
A2. 3g©15ml*»«. 1 -X^U- 1 4-:**V tf^U5?X 

10 tfA'T*^ H (J. Org. Chem. , 6 0* (1 4) , 4324-30H, 
(1 9 9 5^) KE«©*j*lC*CT^tfe. ) 2. 3 0 g 1 0 

0'CfcT2lSH»#Lfc. SMSSI^WU lN-TKKft^-hUCA* 

R:M*'JtfAT?ftjiLfc. II^Miim aa*'>'J*y;U^n-7hif 
15 77^- [n-^>/BRx^=10/l] KT#$Mt§SU Mft&tt 
1. 1 4g^Mfe7^77X<!:bTt#fco 

4) 1- [3- [ [tert-7^ (y7i-W ->>J;U -1. 1-5? 

*3MP7*DfcMl/| -4 - [2- (tHo+y^fJW 7xX;H K^»JS»- 

20 2 -7*Dt^>v ? ;l/7;U3-;i/8 0 5 m g Of h7kh'O77>20ml 
$-7 8t:(3^«, 1. 5 4M n-7*^U^£A/n-^*tf>$&5. 
2ml£«>o<!mTU lRlfflSHT3 0»«H*Lfc. £ ©£&$K 3 ) 
ttfcl- [3- [ [tert-T*^ (5>7xX;W 5/'J;W -1, 1"5? 

*f-)V?u\£M fcf^U5?>-4-^->l. 14g0fh7kl^n77>3ral 

&Lfc 0 IKSSIESiLm SI^->Wy^7A7n7h^77^- 
[imn#;i'A/**/-;P=3 0/1] fcT5H8»«U M^<M9 8 2m 
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5) 1- [3- [ [tert-7?MU (^7z-W *>'J;P] -1, 1-v 
;Wl/7PlfJl/] -3-T.tTP WVW77>-1 (3H) , 4' -bMU 

4) m^tltcl- [3- [ [tert-7^ (v7irM y'JJH ^* 
5 *>] -1, -4- [2- (kHD+S'jWW 7i- 

tr^Uv>-4-^-;U9 8 0mg©^DO^A2 Om 1 ilCh'JXf 
;i/75>0. 7 7ml, p - h;H>7 W-J^ D U H 5 2 7 mg, 4-v* 

5yiJ*yj^7A^DTh^77^- [£PP*;kk/**7-Jl/=l 0 0/ 
1] l:iMU Mfc£^8 2 Omg£M7^7 7X£LTt#/i. 

6) [-TV^>777>-1 (3H) , 4' -tf^'Jv 

15 5) mantel - [3- [ Ueii-7?)l (^7x-;U) y'JiV] 

s/] -l, -3-7trp wy^>y77>-i (3 

H) , 4' -tf^Uv>] 8 10ragCfh7tFD77>2 0mlgItfh 
77^7>^EX^A7P»J H 2. 3 6ml £JD*, MKT 1 P£lfflft#bfc. 
S^{ClN-*S?^hU^A7X^&*0A, it&X^TjfitHU fftxf 

= 10 0/1] fcT#K«aU «H^«3 9 lrag$ifi7^77^i:l 

7) 1-"*>$W-N- (3-*3Ml/-3-7£P Wy^//79>-l (3 

25 h) , 4' -k*u$»] - 1 — f ;i^;w -d-7pu>7sk 

6) T#f»n^3-/^;i/-3-7tfP K , W/7?>-l (3H) , 
4* -t^Uv>] -l-<^>-l-^2 0 0mgOfh7bKD7' 
7>2 0ml»*C. h'j7iXMX7-f>2 9 0mg, 4 0%77v J 77>»P# 
>»5?X^;P/h;PX>»»0. 43ml, y7i-M7,*'J^7yK3 0 0 
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8tt*iD*., Iffifcx^l/TtfiffiU WRx^l&jteKaHSf^hU^ATfftflftl/ 
fc. M£MJB=@£bm #Sft&^g£-rh7fc KD77>1 5ml, 7K5 
m 1 ©fi^»jftt»»$*, »>T?!lCj||f: h U 7i-MX7^>5 0 0m 
5 gSJPAl OOlCfcTl 4M&#Lfc. KJS»tt*»S*CTfr3JIU IN-* 
«&JqAJfcttKLfc&, WBEX^Ttt^l/fe. «^T#&nfc*l*lN-* 

10 y-;U9 0mg, l-X^P-3- (3' -V*f')l7§S'7u£)V) 

-f 5 FIIIl 1 2mg, N-^>y)hD-yD'J>9 Omg£JB&in*.» 

x^TfflfflU «x^;H^tSfo«7K«m &*J»?-HJ7AT'& 

15 *JUA/**/-;i/=l 5/1] fcT#**MHlU &flfc£4fc2. 5mg«ifi 

1H-NMR (300 MHz, CDC 1 3) (5:1. 09 (3H, s), 1. 1 
1 (3H, s) , 1. 55-1. 99 (9H, m), 2. 15-2. 30 (1H, 
m), 2. 33-2. 45 (1H, m) , 2. 46-2. 60 (2H. m), 2. 
20 83-2. 95 (2H, m) , 3. 02-3. 13 (1H, m) , 3. 15-3. 
45 (3H, m) , 3. 52 (1H, d, J = 12. 6Hz) , 3. 85 (1H, 
d, J = 12. 6Hz), 5. 07 (2H, s), 7. 01-7. 07 (1H, 
m) , 7. 1 6-7. 4 5 (9H, m) 
ESI-MS Found:m/z 4 6 2. 3 [M + H] + 

25 

nmm 131 

N- (2-7x7*->7xXjP) [-fy^>V/79>- 1 (3H) , 

1) 4-XtfD WV^/7?>-l (3H) , 4' -^Uy>] - 1 -- f 
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4-^D^>|^JHXfJH9 1mg, XtfP MV^>!/7 5>- 
1 (3H) , 4' -t^U~>*>] 2 0 0mg, U -7A 3 0 OmgO^^ 

5 J5*C**lllA^on^ATi*fflL/, £PP*^AS£&fn:gtffi7KTife*§^ 

1K8#U' lN-TKftfc* MJ# A*»jK0. 5ml£Jn;cT, 

U ^PO^;UAl$rt§fn«7K«m te*m^HJ£ATft«Lfc. & 
10 &£ME«U $Sft^«l3 4 0mgSI4l«*t UTflfc. 

2) N— (2-7i/+y7i-;W -4-XKo [-f V1>V77>- 1 (3 

H) , 4' -1-<;^>75H. 
2-75;^> , /7i7>9 0mg < 1) T#£ftfc4 -XtfP [<7^>l/ 

77>-l (3H) , 4' -K*iJ5»] -l-'f^^lOOmg, 1 - 
15 X^-3- (3' -^^^;i/75y^PtTJU) M^$F9 0mg, V* 

^75yHU> ? >5mg(Dv^5 1 ;U7}s;i'A75 H3ml»«*. StfcT2Rf 
S^^7KSJP^^OP^;i/ATamL, ^an«AI»K 

ft**:** h U £A*»*» fift4l[<t7>t-^A7K*«[&^fia»Aia*T0^ilt 

m *S*«E»^hU^A7?ftiftLfc. »«*«JBES*tfe«, Sfifc^Ufly 

20 W5A^P7h^77/f- [^pd*;pa/^^/-;p=2 o/i] i;t^I 

«»U gji^tll 7 0mg^fe7 ; E;P7 7Xi:LTt#7Co 
1H-NMR (300 MHz, CDC 1 3) 6 : 1 . 7 0 - 1. 74 (2H, 
m) , 1. 90-2. 06 (4H, m), 2. 36-2. 5 4 (6H, m) , 2. 
8 3- 2. 8 9 (2H, m) , 5. 05 (2H, s) , 6. 8 4-6. 8 7 (1 
25 H, m) , 6. 9 4- 7. 0 5 (3H, m) , 7. 10-7. 2 6 (6H, m) , 
7. 3 3 - 7. 3 8 (2H, m) , 8. 22 (1H, brs) , 8. 44 (1H, 
d, J=8. 2Hz) 

ESI-MS Found:m/z 4 4 3. 1 [M + H] + 
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mmw 1 3 2 

N- (2-^>7-f^7xr;|/) -4-XbfP [4V1>V77>-1 (3H) , 

5 «S0U 3 1 fcipCTEffifcfTK ^Mt&%£M&7^7 7*<!:Lmt 0 
1H-NMR (300 MHz, CDC 1 3) 6:1. 70-1. 80 (2H, 
m) , 1. 96-2. 08 (4H, m), 2. 37-2. 47 (2H, m) , 2. 
52 (4H, t, J = 7. 2Hz), 2. 85-2. 90 (2H, m), 5. 0 
6 (2H, s), 7. 00-7. 03 ( 1 H, m) , 7. 11 ( 1 H, t, J = 
10 6. 2Hz), 7. 18-7. 30 (4H, m), 7. 46-7. 51 (2H, 
m) , 7. 5 6 - 7. 6 3 (2H, m) , 7. 6 9- 7. 7 2 (2H, m) , 8. 
6 9 (1H, d, J = 8. 0Hz) 

ESI-MS Found:m/z 4 5 5. 2 [M + H] + 

15 1 3 3 

1- [ lH-tfD-^-2— fJlQ *£jk3 -N- [3-XtfO 
[-TV^>^77>-1 (3H) , 4' -bf^U^>] -\->()VfU\f.)V\ - 

t Ltffc. 

1H-NMR (300 MHz, CDC 1 3) 6:1. 69-1. 93 (7H, m 
), 1. 96-2. 10 (2H, m), 2. 19-2. 30 ( 1 H, m) , 2. 
4 0- 2. 5 2 (5H, m) , 2. 8 4-2. 9 4 (2H, m) , 3. 08-3. 
25 22 (3H, m), 3. 36-3. 43 ( 1 H, m) , 3. 58 (1H, d, J 
= 13. 9Hz) , 3. 65 (3H, s), 3. 75 (1H, d, J = 13. 9 
Hz) , 5. 08 (2H, s) , 6. 07 (2H, s) , 6. 59 (1H, t, 
J = 2. 2Hz), 7. 06-7. 09 (1H, m) , 7. 20-7. 29 (3 
H. m) , 7. 4 1 (1H, b r s) 
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ESI-MS Found rm/z 4 3 7.2 [M + H] + 
£MM 1 3 4 

1- (2-^aD-4-7Ma^>y^) -N- [ (IRS, 2RS) -2- 
5 (XbfP K7^>'/77>-l (3H) , 4' -b?^Uv>] -1-<JM9=- 
)V) i/ZUl^M -D--7°PU>7$ Hcp^ 

1) v7;-2- (D-7d»J;I/75/) y^D^>^>*M>^I5 1 JHXf 

^ • wm 

N-tert-7b*v#;M*x;|/-D-7 p P'J>3 0 Omg, l-X^;i/-3- 
10 (3' -i?^)V7^ J-Ju\L)V) *M 5 Fimm. • 3 2 0mgStfkF 

P + v^>Xh , J7V-;l'2 6 Omg£?PP*JU£l Oml»U 

3 o frmmwvtco Kmm\zv7,~2 -j^jyvu^y? >#;u#>®x5F 

)IJL^)V2 5 0mgO^nD*M«M, M{^MT3^1»L7to 
^ffi{w7jc^jp^^pp^;i/ATtttHt, 7nD^MI»lf*, ISM 
15 te7>^x££7kT&*?^ «T^>v^AT^Lfco M£MM£L7c 

2) ->X-2- [ [1- (2-^7PP-4-7;U^P^>v;U) -D-^P'J 

75 7] v^p^>^>*;u^>iEx^x7;'r;i' 
20 i) T#e>n^>'X-2- (D-ypu;i/7sy) v£p^>*>tj;u#>$ 

IfJUXx^ • ll£4 0 0mg(D9*?)l*)W±7Ei M5m UC> 2 - 
^pp_ 4-7;i/^P^>X7;i/xhHl 1 Omg^h'JJth^y*^* 
-y-^MJ-yAS 0 Omg ^MKT 2R#Ps1jt#L7c 0 SJ^KSSfP 

J^7A^n?hy77^- [^pp^|/A//^y-Jl/=2 0/l] T#!i*t 
«U &m<t&*Sl 6 0mg£&fi7^7 7y;£LT#7Co 

3) 1- (2-7DD-4-7MO / <>^l/) -N- [i/X-2- (XfcfP 
MV^>777>-1 (3H) , 4* -tf^Uv>] -l-'OloWW y$ 
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u«>?)V] -D-7p'J>75 K 
2) Tl#£>ttfc~>7-2- [ [1- (2- 0 PP- 4 -7 )l*UK> V)V) - 

□ 77>3ml 2N-7K^b^7^U5 1 9A/7 : 'h7k KD77>»« 

5 3ml SlQ*, MfcT8WHBUW^l/fc. El&ttfc, 4N-«3m 1 SffiSta? 

M£flH>T^4£7;l^Utt<t:L£. £®ffl£tt£*na*;UATtftajU 7 

10 ;i/75>2ml, WT-h'Jt^F-lf'J ~7>H#1 8 OmgSini*., ^ 
»KT1PMMI#L&. S^^K^Jn^pptf^ATttmu 7pp*;ua 

fc. tl^feM^eD WVW77>-1 

(3H) , 4' -t?^>J^>] 'ilillOOmg, »'J7A2 0 0mg5: 
15 S>;WU*;W»75 F3ral f ^tlf«9 0tl:T3»W 

Lfe a Bsmsstitm s^^TKsioABSfex^Tttau, b»x 

)V=2 0/1] \ZT&mmL&i4kGto2 5me&®M&mfttLT®1t. 

20 1H-NMR (300 MHz, CDC 1 3) 0:1. 38-1. 49 (2H, 
m), 1. 62-2. 13 (11 H, m) , 2. 21-2. 55 (6H, m) , 
2. 75-2. 95 (2H, m), 3. 00-3. 30 (2H, m), 3. 6 
8-3. 97 (3H, m) , 4. 2 0-4. 3 0 ( 1 H, m) , 5. 07 (2H, 
s) , 6. 9 7-7. 4 5 (7H, m) , 7. 7 7 - 7. 8 7 ( 1 H, m) 

25 ESI-MS Found:m/z 5 2 8. 2 [M + H] + 
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If # (D IB 



HR5S 1 1 ] 



Ar 




(Mml 



y in 



5 



0 



B&SBte, A»0»«««r5**B^Ctt^^T*D, -CONH- 
10 Xfc-NHCO-fc^T. 

%&\sT&r)> -0-, -S-, -C (O) -Xtt- [C (R 2a ) 

(R 2b ) ] m2 -£3cf. m2ii lX£2<Z)g$:£;&T. R 2a WR 2b &> 
ft^H-Xttfttt-pT, 7K^M^> K*« 1 - 3 07JWP*XttK*» 1 - 3 
15 OAD^>ft7Wl$^l, -5-tTAr±lCS^S^^^^'&{CHR 2a X 
«R 2b O^Tn^-^<i:Ar±(DB^S ( i:^V^U«k^^oT> -«« (W) 
- (CH 2 ) kl -Q- <CH 2 ) k2 - (W) 
K«f, Qtt. -0-. -S-Xtt-NH-S*T. kl^k2(i 

B-XttRftoT, 0Xttl-2©aafeSST. {it, klRtfk2#EII*C0 
20 £&S;i£ttfcK 3 T«Sn5IBSISS^LTt><fcK 

R x tt, A3t0l***lJfcT*lft*«*fctifcbT*D, fc*K--Xttg 
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5 mid OXttl~4 0SE*t!*3. 

1 ~ 3 <D7)V*)V&X\t&*& 1 ~ 3 (DHUfyitTfrJrJVmZ&f. 

10 1 ~ 3 <D/\ny><t7)\'*)v&&$rr, 

1 ~ 3 <z)7;p+;i/Sx«^ic 1 ~ 3 oa u>? ><k7)V*)V&zmt, 

ZLTR 3b tR 5 *ttf^oL£\zU?T-CH 2 -, -CH 2 CH 2 -X&- 
CH 2 CH 2 CH 2 -£MLTfc£K 
15 R 6 «': §«(^-X«oT, AD^>J^Xte^?lttU~3 07;U* 

x«, ox«i~8©M^^«-r. 

R 7 te, -0-%L<\$-CH 2 -Zi&?i)\ XttR'tR 8 i^obJ: 
K&oT-CH = CH-£MT&. 
20 R 8 «, -0-. -CH 2 -^L<tt-C (O) -*m-h\ X\$R 7 tR 

8 £#H^b«fct;:&oT-CH=CH-£M-r5. £U R 7 <hR 8 <i:^|wI^ 

25 ^n^-eB^^tiT^Tfe^v^T;!/^^^ 75 /a. ^J , m7)v 
*;i/7==ys, v<g^7JWU75ys. iss7;w^^fc^7s/S, & 
®7;wi/x;^^;^s^yji/-7a^^^^^eii^^n^fi^a^L 
wt j; ^M7; wus^ e> &ss^ e. jift £ 1 «g l < it 2 sejut 

flt^iiSll R 2a XteR 2b £V^Lj:K:&oT. -jR^ (W) 
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- (CH 2 ) kl -Q- (CH 2 ) k2 - (W) 

Qtt. -0-, -S-Xtt-NH-&£T. klSM2!l 

H-Xtt&fcoT, '0Xttl~2©fiE»S*-r. <SU * k IRtfk 2&mmz 

5 YMS, -CR 9fl -X(i-N-§Sl, Y 2 tt, -CR 9b -Xtt-N-5; 

£U Y 3 «, -CR 9c -X«-N-£SU -€-LTY 4 (S. -CR Sd -Xtt- 
N-^gTo R 9 \ R 9l \ R 9c &tfR 9t H3, &*|p|-X«&fcoT, tKsSJK^ 

AD^^s^xttfiiRT^paisa-r. {at, y^y 4 ©^^^^ 
io suitfgsnstt. 

2. atfDl^U^ISiWM*. -83 [I -a] 




15 [5£<K AS, D, RK R 3a , R 3b , R 4 , R 5 \ R 5b , R 6 . R 7 , R 8 » A 
r, Y\ Y\ YK Y\ ml, nRtfxte, 1 fc|B«©t>©£H 

] T^$nStXDT*SH*«HCl3«©^«5X^O^±^$n 



3 . X tf □ tf ^ U -«5$ [ I - b ] 



20 




WO 02/088089 



PCT/JP02/03878 



-nl/T&D, -0-, -S-> -C (O) -Xtt- [C (R 2a ) (R 2b ) ] m 
2 -£ST. A8t, B, R\ R 2a , R 2b , R 3a , R 3b > R 4 ^ R 5a , R 5b , R 
6 , R\ R 8 , Ar. Y 1 , Y 2 , Y 3 , Y 4 , ml, m2, nRtfxIt »#Jg 

4. §tfe&D#*, S- [C (R 2a ) (R 2b ) ] m2 - 
K*. R 2a ^ R"Mm2(i 11**1 KK«©"b©i:ni; , r**. ] Tab 
5»** 1 KB«©fl2-&*X»*©ll^±tt#*n**. 
10 5. Ar^, B&££WUWT ! fe«kV>7x-;i'g, SJfcg&WLW 

UTWbJ:VW5^l/-;i'S^5tt5»^e>a^SnsS7f*5i»**HCl3 

•©fc^xtt-tofc^wssna*. 

6. R 7 #, -O-T&D, IOR 8 ^, -CH 2 -T2&3!I*JS1K:3B 

15 «©ft^tixtt^©ii^±^^n2>it. 

7. Y\ Y 2 , Y 3 RZ*Y*ifi* Hl*nt>-CH-T»SH**lfcia 

ii©ft£#ixtt^©m#±ft&stt£&. 

8 . -ks [ i ] T?*stt*fc^xtt*©w±«*3ft*ttfc** 

20 9 . -jftjJ [ i ] 



AS, B, D, R 1 , R 3a , R 3 \ R 4 , R Sa , R 5b , R 6 , R 7 , R 8 > 
Ar, Y 1 , Y 2 , Y 3 , Y 4 , ml, nKtfxtt, »*« 1 MRWLQbOtMV 

25 ±7?>$&m&im. 




["] 
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1 1. -UK [ I - a] 



[£*, AH. D, R l > R 3 \ R 3 \ R\ R 5f \ R 5b > R 6 > R 7 , R 8 > A 
10 r, Y 1 , Y 2 > Y 3 , Y 4 , ml, nRZSxte, m#m UzBm<Dh<Dt®W 

(la) [II] 



[£ + , R 6 , R\ R\ Y\ Y 2 , Y 3 , Y 4 &tfxtt, MKKIs] 
15 5. ] T3t£n5<fc£^ [III] 



f*. X«L 1 £R 4a £#V>oLj;f;:&oT, X-x;NS£ (-0-) *Wfct 




(R 1 )m1 
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sltgU ~ 3 ©ADy >{£7)V*r)V&**tfr* XttR 4 a t L 1 tm*-3 L*\Z 
ftoTi-r^ (-O-) mm*. R 3a > R 3b > R 5 \ R 5b &, tulB 

LTHKjS [ I V] 

,R 8 



R 7 V—y 4 

R 3a , R 3l \ R 4 , R 5a > R 5b , R $ > R 7 > R 8 > Y 1 , Y 2 . Y 3 , " 
\ P 1 , nXtfxtt, WfBfCHOCT&S. ] TiSSnSfc'&tofcftSing, 

(lb) [iv] T^snsft^ftofiwxp^iftii/, — «aS: [v] 



R 3a H r4 




10 R 3a > R 3b , R 4 , R 5a , R 5b , R 6 « R 7 . R 8 > Y\ Y 2 , Y\ Y 

(1 c) -«5$ [V] T?«snS{b^«i:. HK5S [VI] 



Ar— D o 

aY^OH [VI] 



(tf)ml 

[5£«K AS, Ar, D, R'StfralU tMEfcrai;-?**. ] rmztizik 

1 2. HRsS [I - a] 
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^-0 0 R 3 \R 3b H R 4 f T~\,f M 

(Aj H W R 5aV 
(t)m1 

[jS*, A8t, D, R\ R 3a , R 3b , R\ R 5t \ R 5b > R 6 , R 7 , R 8 , A 
r, Y 1 , Y 2 , Y 3 , Y\ ml, nfttfxtt, ffi&m 1 KfB«© 1*1 

5 [V] 



R 

H 2 N 



,3a R 3b 




yJ Y 1 -Y 2 

(*)x 



R 5a R 5b 

R 3 \ R 3b , R 4 , R 5a , R 5b , R 6 > R 7 > R 8 , Y 1 . Y 2 , Y\ Y 

\ n^xtt wEicHce**. ] T?*sna{b^fj»t-«a [vn 

Ar— D 




A T ^OH [VI] 
(R%1 

10 [5**, AS, Ar, D, R'R^mllt UMBfcm&T?**. ] "CSlSnsft 
1 3. -IRS [I - a' ] 



^8 



9 n^R 315 H a 
Ar-D R • R ■ ° 4 




> [l-al 



Y'-Y 



(R")m1 
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[5frK Agt D. R 1 , R 3 \ R 3b . R 4 , R 5a , R 6 , R 7 , R 8 , Ar, Y 1 , 

Y 2 , Y 3 , Y 4 , ml. n&tfxte, ff^ig 1 Kfe«£>fc<Z) C~C$>Z>. ] T 

(2a) -«5* [II] 



-R 8 



HN 



Y 4 



A' 



f y [ii] 

Y 1= Y 2 



[it, R 6 , R 7 , R 8 , Y 1 , Y 2 . Y 3 , Y 4 &tfxte, WEfcHET* 

] T?*snafc-&*ij£HisgS [v i n 

0 



p 1 — N 

-,3a 




-,5a 



[VII] 



[5$*> R 3a * R 3b > R 4 * R 5a W, ntt, H&ffifc|f3i;T?*S. PHi, ft! 



R 8 



PV,. 



N 





R 3 1 R 3b H r4 
.5a H 



[£+, R 3i \ R 3l \ R 4 > R 5a » R 6 * R 7 < R 8 > Y 1 , Y 2 , Y 3 , Y 4 , P 1 , 
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